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CHAPTER I

INTRODUCTION

With the proliferation of packages and systeus for computer based :
statistical analysis it appears redundant to develop new packages or

expand existing oncs. Where methods of analysis are well standardized,

as in most applications of the general linear model, or in experimental
design, such work would scem superfluous,

Thore are, however, many methods, cither complex or new, for which
officient algorithms are not easily available and which, even for the
details of data amalysis, rcquiro mathematical insight. Careless
analysis, in such instancos, may produce ridiculous vesults, Even the
experieonced statistical analyst nceds to experiment with differcnt

- algorithms in such casos, As Morvin Muller has said, "Much of data
analysis invqlvos-itcfativa processing using non-quantitative insight
“and an artistic flair for lovkiug at data." [46] The availability of
- an integrated mathematicel and statisticalvcomputer system greatly

facilitates such data anslysis. Examples of such applications are

correlationul analysis, styuctural or fuctor amalysis, Bayesian

infoxence, dotormination of confidence and tolerance vegions, estima-
tion pinblcms in stochastic processes, non-lincar estimation, response

surface ostimution, calibration of instruments, and wany others. MHow-

ovor, tho traditional packages, invariably based on Jdesign, least
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squsres, normal equations (and, very rarely, some graphical displays),
are inadequate for such problems.

Lacking an integrated system, one might consider using the algo-
rithmic packages and languages presently available for mathematical
analysis, However, even the most developed and best documented units
(e.g. APL/360[251) provide only a quite primitive level of algorithms,
not even including that basic set of routines (e.g. thosc presented
by Carnahan, Luther and Wilkes [14]) which form the common stock of
introductory courses in sciontific computation. For example, many
polynomial regression subroutines fail to use orthogonal polynomials
and subroutines for solving linear cquations by Gaussian elimination
fail to accumulate double precision iwmner products. [36] In fact,
among the hundreds of available computer programs and systems it is not
casy to find one which is particularly well adaptoed for the application
of cxploratory tochniques., Although it is obvious that array operations
aro crucial, the matrix-intcrpretive languagos so nften uscd in computer

systems are not the ideal solution, An interactive systom based on a

- worksheet, of which portions can bo inspected at ovevy single operation,

secms to bo moro promising; of course, matrix operations should be
included in such array-nenipulative programs. OMNITAL [31,37] is a

programming systom that is based on the use of such a data worksheot,

'th sct of comsands con bc_dividnd into two,basicAgroups, One group

of commands can be used to process colunps of data, while the othex
graup cnables one to handle analyses involving matyix manipulation,

Developmiont of OMNITAB wus initiated by Joécph Hilsenrath in the

oarly 60's at the Naticnal Purcau of Standards, lo saw OMNITAD as a
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3
computational tool directed at the user who was accustomed to performing

most calculations on a desk calculator. With the advent of very inex-
pensive pocket calculators, the number of users of this type has become
larger. It enables such a person to perform calculations on a computer
very quickly and easily without requiring him to also learn a complex
progranming language.

The original version, which was written for the IBM 7094, is des-
cribed in detail by Hilsenrath et.al.[Sl]' However, this version was
written primarily in assembly language and thus w;s machine dependent.
Later it was rewritten in FORTRAN and implemented on a UNIVAC 1108.
This FORTRAN version has since been implemented on an IBM 360, Burroughs
5500 and CDC 6600 [37,38]. The IEM 360 implementation was carried out
by R, L, Chamberlain who also wrote a very helpful user's guide [37)
and an oporating systems manual [15].

Since its introduction, OMNITAB has been usqd extensively in a
variety of ficlds by many different users. Applications can be found
in molecular spoctroscopy ([4,39,40,44,45], agronomy [13] ‘and photo-
chemistry [9-11} as well as in numerous other ficlds., Most applica-'
tions, howover, involve the use of one of the two commands, PFIT and
POLYFIT. These two comnands are used to obtain least squarcs fits for
lincar wodols. Numorous applications of these two commands can be
found in reforonces 18, 22, 23, 28, 30, 35, 48, and 59,

There have been soveral adaptations of OMNITAB to meet special
purposcs. PRECISE [S5], developod in the late 60's, is a multiple
precision version which has been used in the proparation of tables,

MINITAB (50,51,52] was doveloped im the Statistics Department at
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an e bt et Attt D R Glin e s

L PO

M ea TR S ataes i a Te 80 T A

IR e S el s T e




Pennsylvania State University., It is designed to help the student
lsolve many of the elementary statistical problems by supplying him both
a worksheet for storage of data and a special set of commands for per-
forming the calculations. An interactive version of OMNITAB has been

developed at the University of Texas at Austin for use by psychology
studonts [58]. These last two adaptations were both made in the early
70's, |
The simplicity of OMNITAB commands as well as the nature of the
workshest suggested that an interactive version of OMNITAB designed
especially for use by statisticians would be helpful, The requirements
for such a version included:
" (1) Immediate access to the workshcet after porformance of every
statement
(2) Availability of statistical distribution functionms,
(3) A facility to replaée oxisting commands in the system
(4) A facility which onables a statistician who knows only
FORTRAN IV programming to add new commands and to incorporate
them into tho system
(5) To pormit oxocution in a limited region of core (overlays).
(6) To permit the instantancous oditing of data, and the correc-
tion of commands when the user makes a mistake.
(7) To display all of the commands used during an entire work
‘session |
The purpose of this research has beon to implemont such an interactive

‘vorsion of GMNITAB and to present examples for the utilization of this

intoractive unit in the solution of statistical problems. Aftor the
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system became operational under the Graphics Monitor System [47] on the
IBM 2250 graphics console at the University of Georgia, its general
effectiveness and casc of operation was tested by having it used by
students in classes on Multivariate Methods and Scientific Computation
(STAT 825, Winter, 1973 § 1974; STAT 803 and 804, Fall 1973), by
research workers in radioecology for the purpose of deciding on appro-
priate kinetic models, and by several others, especially for matrix-
wanipulative purposes.

Chapter Il consists of a brief user's guide to OMNITAB. Chaptor
III presents details concerning the implementation of an interactive
version of OMNITABR in the computing environment available at the
University of Georgia. Many implementation problems were of course
quite general. Chaptor IV describes seoveral methods which can be used
for increasing the number of available commands and includos cxamples,
Chaptor V presents a numbor of applications of imteractive OMNITAD in
solving various statistical probloms. These cxauples iliustrate how
interactivo-OMNIIAB can be used in solving problems of various types
and complexities by both teacher and student and as a ccmputational_'

tool by researchers,
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CHAPTER II
INTRODUCTICN TO OMNITAB

In this chapter certain basic details will be given regarding the
use of the OMNITAB language. Details not covered here cam be found in

The OMNITAB Prograrming SystemtA Guide for lsers by Jowntt and

Chamberlain [37].

An OMNITAB comnand consists basically of two parts. The first
part is a key word which begins ecach command. These key words ave
listed in Figure II-1, and thoy constitute tho basic oporation codes. .
Each key word is limited to six lottevs, The second part of tho
OMNITAD command contains the argument list and any CQmments which the

user imserts, It bogins oither in position seven or aftor a blask

“which follows g key word of less than six lotters. Comments are.

ignored whon a commund is processed. Fox example, consider the typed

wessage:

CARD COLUMN 1 TO COLUMN 2 AND STORE THE RESULTS IN COLUMN 3

CADD is tho teyword, The argwsent list consists of the integers I, 2

and 3. Sinco the romainder of the uessage is commcnt,:thg_typod 3
mcsségc: | | | |
| AUD 123
would preduce xdeutxtal vosnles, A
Vor cach argumvnt in the argument list, two picces of i nfbwmation

are rotained. First, ag indicator is sct to distinguish non-in;eger
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real arguments from integer arguments, Non-integer real arguments are

generally used as constants and integer arguments are generally used as
column or row numbers, In addition, the vaiue of each argument is
retained,

There are several general rules which determine the type of argu-
ment(s) required for a particular command. Integer arguments are
generally used as column or row numbers or as dimensions of a matrix.
Real arguments, i.e., constants containiné a decimal point, are generally
used as constants, lTo illustrate this consider the following two |
commands | |

(1) ADD123 and

(2) ADD1, 23
The first command will cause the i'th element of column one to bo
added to the i'th elcment of cnlumq two and the résuli;to be stored as
the i'th element of column thres, where i takes on the values one
through NRMAX, tho number of rows of data in fhc columns., Howover,
the second column will cause the constant 1 to be added to each elomont
of column two end the results to be stored in column three.

There ore two types of commands. Type I is the colﬁﬁn-orientcd
command such as ADD or SUB, These commands perform certain operations
using either constants or columns of values as indicated by the type

of the arguments. The results arve always stoved in some column., Type

NPT

i P

T T AN i S Bt IO SR AR, Al < B, ANy e OOV ARSI b 4

II is the matrix-oriontod command such as MADD ox MSUB. Theso commands | j?.
are generally distinguished from the column-oriented command by the o -‘. o
prefix M. These coumands cither croate matrices or, in various ways, - ) -
manipulate arrays. S A - Y
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A further point nceds to be made in regard to the column-oriented 3

command. It should be noted that, in the graphics interactive version,

4 d i et Ly e

oach column contains 80 rows. As data are ontered into the worksheet a
counter keeps track of the number of rows used. When a column-oriented i
command is used, the cperations are carried out down to the last row j
into which data have been entered. ;

Asterisks are recognized as special characters by OMNITAB and can ;
be used in several ways. Three or more consecutive asterisks denote }
“through." For example, 1***S would be interpreted as 1 2 3 4 5, ;
Asterisks also provide the user with the mcans for using either data E
from the workshect or any of five user dofined variables, V, W, X, Y ;
and Z, as arguments in commands. To use onc of these variables or a :
workshoot entiy as an argument it is nocessary to enclose the variable
or worksheet entry within asterisks. Single asterisks (*W* or *1,10%) 3
aro used to indicate a vcal crgument while double asvorisks (**V**, or 4

**1,10**) indicato an intogor argument. For examplo, suppose that the

e e s 5

value of V is 1.5 and the clemont in the first row and tonth column of

the worksheot is 2.6, The command:

TOR R ALY

ADD *V* *1,10% 3 T o

would be equivalent to tho coumand: ;:A_

R VORI Y 2 S 9

which would put the comstant. 4.1 into all proviously usod rows of
column 3. | |

’.~ .. 'Tho command:

© ADD Wayee ew] agee 3

I i ;
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~ would be equivalent to the cofmand:

ADD 1 23

Matrix commands begin with letter M, Matrices are referred to by
the coordinates of the beginning argument in the worksheet, and by row
and column size., For example MMULT 10 1, 5BY 3; 16 1, 3 BY 4; 20 1
(»>, ¢, and BY are optional) directs the computer to take the matrix
beginning at (Row 10, Col 1) ("coordinate 10,1") of the worksheet of
dimension 5 BY 3, multiply it by a matrix starting in coordinate (16,1)
{16,1), of dimension 3 by 4, and to stofe the results into locations
beginning at coordinate (30,1).

Interactive OMNITAB is very easy to learn to use. This has been
demonstrated repeatedly by students who have learned to use it follow-
ing a brief decmonstration. The opportunity to view results following

exccution of cach command makes it easy for the user to find out what

a command does. To illustrato this case, a description of portions of

- & typical demonstration sossion follows. In the process, many commands

used frequontly by the.statistician will be illustrated.

Vhon the uscer first sits down at tho IBM 2250 console, he initial-
ly prosses one of the lighted programned functicn keys (PPK's) (see
figure III-1)., When the system xcuuests a rosponse, he will type
SLINR OMTAD and the initial instruction fram: will appenr.v - 'A.

At this point several scctions of tho worksheet will bo displayed
when tho user dcpressés lighted keys in_thc‘socond and‘third_row of .

thu PFK keyboaxd.

Each worksheet scction will contein an arroy of numbers. ‘Noxt the

command ERASE is entercd. Then the worksheot sections viewed before

~are scen again, Now tho worksheot soctions contain nothing but zeros.
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At this point one is ready to demonstrate the usage of some
further commands., However, one first must enter data into the work- -
sheet, One command which may be used is GENERATE. One might enter
GENERATE 1.,.5,50.,1 . This command would generate values from 1. to
50, in steps of .5 into column 1. However an error message would appear
indicating that the command exceeded the dimensions of the worksheet.
(The conmand requires 99 rows but there are only 80 rows.) Next to be
entered is GENERATE 1.,.5,25.,1. This command is executable. Follow-
ing execution, PFK 4, which is used to display section 2 of the work-
sheot, is pressed and in column 1 can be seen the vector (1.0 1,5 2.0
vee 20.5), DPressing PFK ld (to soe scction 7 of the worksheet) enables
the user to sec that the numbers 21. through 25, appear in rows 41
through 49 of column 1 of the worksheet.

The SET command can also be used to cnter data into che one column
of the workshect as specificd by the argument. The two lines

SET 2
1. 2. 3. 5. 9.

aro enterod, After prossing PFK 4, the user scos the vector (1. 2. 3.
5. 9. ) in rows 1 through 5 of column 2. If the command SET 2 3 had

beon entored an error message would have stated that there wove too

mony argumonts since only one argument can be-used with the SET cownand.

Now tho user is roady to try sowe olementary operations using
the data in these two columns. The user may wish to oxecute ADD 1 2 37.
By prossing PFK 4 he will sce the vect6r<(2. 3.5 5. 7.5 12, ) in xows
1 through 5 of colum 3. Rows 6 through 40 of colums 1 and 3 will be

identical because the additicn is carried out for rows 1 through 50,

s iy . N SN "o . - . -
- A e o, 7 2 e TN it e L

b o et 2 S 0 et
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If the user now decides that he wants to restrict his work to the
first four rows, he enters the command RESET NRMAX 4. This has no
immodiate affect on the worksheet. However, if the next command
entered is ADD 1 2 4, after pressing PFK 4, the user sees that rows 1
through 4 of column 4 now contain the values, 2.,3.5, 5. and 7.5. The
remainder of column 4 is still filled with zeros.

Next one might enter the command ADD *4,1* 0, 5 . This means that
the number in coordinate (4,1) is added to 0. and the result stored
into column 5. Pressing PFK 4 roveals that 2.5 now appears in rows 1
through 4 of column 5, These results can be seen in Figure II-2,

Finally consider the following scries of commands:

READ 1 www 4

The data to be typed will be entered, row aftor row, into
columns 1 through 4 of the worksheet.

Display: ROW 1

User: 1,2,4,8

Display: ROW 2

User: 1,3,9,27

Display: ROV 3

Usor: 1.44.16,64

Display: ROW 4

Usey: W0W 3 (he notices that he mndo an error in row 3)
Display: LOW 3 -

Usex: 1,4,16,64

Display: RCN 4 ate. :
Tho 3 rows now appoar in the £1rst section of tho workshoot (PFK 4)
DIVIDE 1 2 5 |

Batries in column 1 axe dzv;dcd by those in coluun 2, vosult is
storad 1n column 5,

DIVXDE 1 265

- This docs the same thing as the prQV1ous instruction except that
each quotient (1/2) is multiplicd by the outyies in column 6 before
. being stored in column S5, -

ttan b npemre

=
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1.00000
1,50000
2.00000
2,50000
3.00000
3.50000
4.00000
4,50000
5.00000
5.50000
6.,00000
6.50000
7.00000
7.50000
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WORKSHEET PART 1

2

1.00000
2.00000
3.00000
5,00000
9.00000

COLUMNS

3

2,00000
3.50000
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-
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2.50000
2.50000
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MIDENT 10 1 4 (or MIDENT 10 1 4 gy 4)

Generate an identity matrix, starting in coordinate (10,1), of
order 4 by 4. This example illustrates the flexibility avzilable
in using the matrix commands. Since an identity matrix must be
square, only one dimension nceds to be specified. Both dimensions,
howsver, may be used,

MDEFINE 15 1 4 4 1,

Generate a matrix of 1's, starting in coordinate (15,1), order
4 by 4.

MADD 10144151151

Add the matrix starting in (10,1) (4 by 4) to that starting in
(15,1) and store results back into the field starting at (15,1).
If PFK 4 is pressed, the section now contains

col 1 col 2 col 3 col 4

Tow 15 2 1 1 1
row 16 1 2 1 1
ToWw 17 1 1 2 1
row 18 1 1 1 2

MINVERT 15,1 4 10 1

Invert the above matrix and store the inverse into the place where
the idontity matrix was, originally, Instead of READY, the usual
mossage from the computer, it will display a moasagc that the-
doetoxminant is 5. :

M(X'AX) 10144 15144201
Take the matrix A from (10,1) on (4 by 4) and the matrix X from

(15,1) on, (4 by 4), perform the X'AX multiplication, and store
rosults starting at (20,1).

GENERATE 1., ,005, 1,095 l

Place the nuenbers 1., 1,005, 1, 1. Y 1,095 into the f;rst 21
Yows of Lolumn 1.

"0 :l“x 1 -

 Evaluate the normal ¢.d.f. fox each of the ontries in column 1
and stove the resuln into column 2(section of a no*mal distyi«
bution. _
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Conversnly
GENERATE .90, .005, .995, 3
Generate numbers .90, .905, .91, ..., .995 in column 3.

YORMP 3 4

Take the percentage points of the normal curve corresponding to
each entry in column 3, and place them into column 4,

The results of the last commands appear in Figure II-3,
These are but a few of the options available to the user, He may
wish to study the OMNITAB manual but can press key 2 to see which

commands are available in the interactive graphics version,
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DO U DA

1

1.00000
1.00500
101000
1,01500
1.02000
1.02500
1.02999
103499
1.03999
1.04499
1.04999
1.05499
1.05999
1.06499
1.06999
1,07499
1,07999
1,08499
1.06998
1.09500

- Illustration of several stntistical

WORKSHEET PART 1

COLUMNS
2 3
0.841345 0.900000
0.842551 G.905000
0.843752 0.910000
0.844946 0.915000
0.846135 0.920C00
0.847317 0.925000
0.848494 0,930000
0.849664 0.935000
0.850828 0.940000
0.851987 0.945000
0.853139 0.950000
0.854285 0.955000
0.855425 0.960000
0.856560 0.965000
0.857688 0.970000
0.858810 0,975000
0.859926 0,980000
0.861036 0.985000
0.862140 0.990000
0.863241 0.999000

Figure 113 |

commands (partial page)

4

1.28155
1.31058
1,34075
1.37220
1.40507
1.43953
1.47579
1.51410
1.55477
1.59819
1.64485
1.69540
1,75068
1.81101
1.88079
1,95996
2.058375
2.17009
2.32034
2.57582
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| CHAPTER III
IMPLEMENTATION

In this chapter, the implementation of an interactive OMNITAB
version, for use by statisticians, is described in some detail. The
first section contains a discussion of the problems and the approach

to solutions. The sccond section contains detailed documentation.

A. PROBLEMS

At the University of Georgia the equipment used for interactive
computer usage includes a graphics Console IBM 2250, attached to the
IBM 360 Model 65. It consists of three parts: a Cathode Ray Tube
Torminal which is used to display tabular and graphical information,
~ a typowritor koyboard through which data and commands can be entered,
and additional keys, referrod to as "programmod function keys" (sec
Figure III-1), which are usoed by the user to branch to dosired portions
of the control program,

The IBM 2250 is oporatod under the control of a monitor (GMS[47]).
Ono severe limitation is the rostricted core available for this system
(1o more than 140K). The extcnsive programs of the intoractive
OMNITAD system had to be over-layod, and a structurc had to bo found
which would minimizo the number of calls from one overlay to anothor.

‘Wo adopted the styucture diagrammod in Figure III-2.
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- _Programned Function Keyboard
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The worksheet is the central feature of the interactive version
of OMNITAB. A uscr should be able to view portions of it after each
statemcnt. A typewriter terminal would be too sluw; even telephone-
connected CRT terminals (c.g. Tektronix) would be unsatisfactory, since
they perform display character-by-character. By contrast, a graphics
terninal, such as the IBM 2250, presents whole page displays almost
instan*aneously, and is thus preferable for interactive worksheet
sy»i2¥i, This nearly instantancous display of the workshecet is one
xsy eason why this interactive implementation should appeal to the
sta i« %ician.

The sizc of the worksheet presonted a problem which requircd some
consideration. In the original version of OMNITAB, the worksheot
_consisted of 101 rows and 46 columns. Later an option was added which
enabled the usor to reset the dimofisions of the worksheet. In our
conversutional adaptation, variable dimensions wore not used since
programmed function koys were to be utilized to display desired sections
of the wofkshcet; however, because of the coxe limitations, the woik
'ﬁhcat for our interactivs systom was rostricted to 80 rows and 30'.
v-,cblumns.' This is broken down into 12 scctions of 40 rows Aud 5 columns

~each, Tho,individugl sections are addressable by 12 programged func-

- tion keys-(:oﬁs 2 and 3 of the keybourd) in guomntric'analogy to the
pesitions of these sections in the overall workshaet. Thus, 4 user may
vicw any section of the worksheet by depressing the appropriate key.

The preparation of programs nuoceded for conversation and display
was facilitated by a sot of systems routines COMEGRT{47). These sub~
voutines provide an intevface lietween a FORTRAN progvam and the 2250

display unit. Input and Output'wns dispatched by calls to these.
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_subroutines wherever necessary in the coatrolling program.

Every programming language has a set of words and/or symbols
which it recognizes as instructions. As part of the implem=ntation of
OMNITAB as an interactive language, it was necessary to consider what
words would receive such special recognition. The command set for the
batch-oriented OMNITAB consists of nearly two hundred such words.
Many of these commands are not needed in an interactive language and
consequently were not incorporated into the interactive OMNITAB vocab-

ulary. Other commands are of no interest in solving statistical

problens. They also were not ircorporated. A number of routines which

are important for statisticians have been added. These include eval-
uation of standard distribution functions (Normal, t, F, chi-square,
 Gamma, Bet;) and matrix routines (determinant, trace). After these
eliminations and additions, the OMNITAB command set for interactive
“use included about 125 commands. A list of these commands appears in
"Figﬁre II.1 of Chapter II,
| The general mothod of entering commands is illustrated in Figure
"III 3. The text (up.to and excluding the word ERASE) is displayed to
- the user after he types $LINK OMTAB, - (ALT 5). The command (ERASE) -
' is typed and entered (ALT-5)* by the usor. The system responds to all”
Acommandé with the two lines as shown in Figure III-3, If the user
indicatos thqt~the compand is correct he deprosses Key 1, and it will:
A“"thennbe exqcutod.}:oiherwise he presses Key 2, and the command will
be ignorod ‘and replaced by thé noxt command which is entored. After
'agecutinh'of a cbmﬁand,1the system will indicato that it is ready Jor

.. the next'command by responding READY as shown in Figure III-4. This

*In future dxscussions,_"typing" will assume entoring by the .
ALl*s xeys.;- _ . .
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CUTPUT ARER
TH1S PROGRAM IS DESIGNED TO ENRBLE YGU 10 USE BHNITHB COMHANDS ENTLREU
THROUGH TRE TYPEWRITER KEYBOARD DIRECTLY IN FRONT OF YOU. Y0 SIGNAL

COMPLETIUN OF YOUR CCHMAND, FIRST PEPRESS THE 'RLT' KEY, AND KHILE
- ‘HZLDING IT DOWN, DEPREBS THE “5° KEY.

AT ANY TIME YOU MAY LOOK AT THE WORKSHMEET BY PRESSING R
RIINANLTD FUNCTION KEYS. ERCH KEY WILL CRUSFE R 4C BY
KJRKSHEE T TO bt DISPLAYED. KEYS 4 THROUGH 9 WILL DISPL
INE HITH KEY 4 DISPLAYING COLUMNS 1 THROUGH S, KEY 5 C
. 20THRWLUH 10, ETC. KEYS 10 THROUGH 15 WiLL LIKEWISE D)

QFTER SEEING A PARTICULAR SECTION YOU MAY SEE ANOTHER SECTION BY
PRESSIL : HRITHMER KEY OR YOU HAY ENTER MORE GHNITARB COMMANDS THROUGH THE
TYPERR ] TER AEVBJIARE. )

RETURN T0 THIS DISPLAYT. BY PRESSING KEY 31
K. BY PRESSING KEY 3 YOU WILL BE RBLE 70
cunAN LY AVAILABLE. 8Y PRESSING

HE CHNITAS CBH ANDS WHICH OU HAVE ENTERED

(<> P2

1

THI8 STRTEMENT 1§ TECHMICALLY CORRECT. IF YOU WISH T3 HAVE 1T
EXECUTED OR STORED. PRESS KEY 3. OTHERWISE. PRESS KEV 2.

REPLY ARER

Figure III-3

Entering o command after sceing the initial display
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T ARER
THIS PROGRAM 1S DESIGNED TO FNRB[E YOU T0 USE OMNITRD COMMANDS ENTERED
THROUGH THE TYPEWRITER KEYBOARD DIRECTLY IN FRONT OF YOU. 70 SIGNAL
COMPLETION OF YOUR COMHMAND. FIRST CLPRESS THE "ALT™ KEY, HND NHILE
HOLDING JT DOWN., DEPRESS THE 5" KEY.

AT ANY TIME YOU MAY LOOK AT THE WORKSHEET BY PRESSING ANY OF THELVE
PROGRANMED FUNCTION KEYS. ERCH KEV WILL CRUSE A 40 BY S%SECTION Or THE
HORKSHEEY TN BE DISPLAYED. KEYS 4 THRQUGH 3 NILL DISPLRY THE FIRST 40
ROWS HITH KEY 4 DISPLAYING COLUMNS 1 THROUGH 5. KEY 5 DISPLAYING COLUNNS
golggggoﬂ 1, ETC. KEYS 10 THRCUGH 15 KILL LIKEWISE DISPLAY THE LRST

AFTER SEEING A PARTICULAR SECTICN YOU MAY SEE ANOTHER SECTION 8

PRESSING ANCTHER KEY OR YOU MAY ENTER MORE OHNITSB COKMANDS THROUGH THE
TYPERRI TER KEYBORRC.
BY PRISSING KEY 30 YCU WILL RETUAN TO THIS GISFLAY. BY PRESSING HEY 31
YOU AILL TEREINATE THIS PRCORGM. BY FEESSING KEY 3 YOU WILL BE R3LE IO
SEE £ CISPLAY OF THE ANNITAB CCHEANCS CURKD NTLY RVAILALE. BY PRECSING
?EESE 10U WILL SEE 8 LIS OF THE OMNITAB COMMANDS WHICH YOU HRVE ENTERED
READY
RLPLV RRER
Figure 171-4
. The sereen when a coumand can be entered.
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procedure gives the user a chance to correct any typing errors which

he may have made. The sane procedure'is followed for most commands.
As each command is entered and executed, it will appear at the

bottom of the messages which alrcady appear on the screen. The screen

e e e e e e e ettt =t s . ettt e e e

will only be erased when it becomes full or when one of the programmed
function keys is used for special messages (PFK's 2, 3 and 30) or |
worksheet display (PFK's 4-15). | |

The READ command has several features which should be discussed.

This command is used to enter data row by row into columns designated
E in the argument list of the READ command. In the batch version, data
% are usually available on cards or tape, in sequential order. For

oxample, consider the statement

READ 1#*%#3, 5, 7 .

The following cards would each contain one row of data to be placed

into columns 1, 2, 3, 5 and 7 of the worksheet, The cards mist be

ordered by rows so that the first card in the soquance'conthins‘row'one,

otc, In our interactive onvironment, it must be possible to adglrcss;::{7i

any row at will., This was iwplomented as follows: When the user onfofa:” ;‘Az
- a READ statement the systow responds, as shown in Figﬁgc !Iivs.;b?ﬁﬁ;i:';i;9::,f
signalling that it is ready to vocoive row 1. This eliminates th¢7  ' |
.annoying problem of pressing key 1 (as in othex c@mmands);gftaftanterq i; l

ing each line of data whon many lines need to bo catered.” Afver.data - ¢

“for Row 1 have been ontored, the computor demands ROW z(étc.),>}lf,thgﬁ

usor discovers that he has made an ervor in ontering dota, he may o L
voto the roquost by rosponding with ROW n whore w is the mumbor of . [

that yow at which he wishos to make tho chango. The wext line of dota” ' . -
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is then entered in the designated row. The conscquence of this command
is the resetting of the row éounter. The second line of data would
enter the (n+l)st row unless the user indicates another row by using
the ROW n command again, Exit from the read mode is accomplished by

entering any other legitimate OMNITAB command.

B. DOCUMENTATION

In the implementation of interactive OMNITAB, the point of depart-
ure was the IBM 360 batch version dcveloped by Chamberlain [15,37],
since, for our purposes, it was more suitable than the original NBS
version[31]. Thosc subroutines which required extensive changes, or
even complete ve-writing, have been indicated by an asterisk (*) in
the summary beginning on page 35. Some entirely new subroutines,
however, had to bc writton especially for intcractive OMNITAB. Preced-
ing the summary, tho role played by cach of those new subroutines is
cxplained. In addition, some of tho changos made in cxisting routines
will bo discussed.

As each coumand is ontered through the keyboard, a aumber of

 chocks is performed to dotermine if the argumemts are legal. If the

comand appears to bo executablo, a subroutine PLBK is called. This

. subroutine porforms sevoral functions. Pirst it writes the command

on the screon and the mossago which follows as shown in Pigure XXI-3,
It then awaits the user's response, If the user roplies by prossing
kpy 1, the command wiil be writton on u'data sot {for later rocall if

desived and control will return to the subroutisc where the command

will be cxecuted. I tho user prosses_key 3. control will pass to the

VU or—,
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driver subroutine where the user can correct his error and reenter
the command.

The subroutine PRGRAM is used to display a listing of the commands
which have been executed as shown in Figure III-6. It retrieves them
from the data set on which the subroutine PLBK has written them. It
also displays all the data which have been entered into the worksheet
via READ commands.

The subroutine DISPLY is used to write the instructions which
appear in Pigure III.7. This frame is the first to appear when the
usor loads the OMNITAB package and briefly explains how to onter com-
mands and what the programmed function keys will do.

The subroutine WORKD is used to prosent the different sections of
the worksheot, Pigure III-8 shows how a section is displayed. Other
exanples appear in chapter V,

The subroutine COMAND is used to list tho commands currently
implomented in this version of OMNITAB, If commands are added or
taken out, this Subroutinc would have to be changed,

Finally the subroutine SCRAM is used whon a large amount of scratch
area which would not fit into the core rcgion is necoded; in this case,
oxcess scratch space is provided on a disk as "vivtual momoxy."

Thore wore soveral types of changes from the IBM 360 batch version
[37} that had to be made in this iuplemontation, Bach will be discus-
sed in somo dotail. Many changos wove required because this intexactive
vorsion utilizes complotely difforent input-output dovices. A numbor
of changes’werc made to onable the program to yun in tho limited amount
of core available, iFinally. sovoral changes woxe nado to achieve more '

efficicnt subprograms.,
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: BUTPUT ARERA
IF _THE SCREEN BECOMES FULL AN ALARH WILL SOUND. WHEN YOU KANT TO SEE
vHE NEXT SECTION OF YOUR PROGRANM., FRESS KEY 2.

ERASE
READ 1 2 3
23

Do)
WO

§ R » L
5 . : .
1.5

RON 53 : : R -

REPLY ARER

Figure 11X1-6

Listing of commands entered and recovered using PRGRAN
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; PUTPUT RREA
= TH]S PROGRAM 1S NESIGNED TO ENABLE YOU YO USE onrxras COMHANDS EMIERED
s THRAUGH THE TYFEWR]ITER KEYBOARD DIRECTLY IN FRONT OF YOU. 10 SIGHR
: {COMPLETION OF YOGUR COMMAND. FIRST DFPRESS THE ®"ALT" uEY. AND HHILE
HOLDING IT DONN. DEPRESS THE "5 KEY
AT ANY TIFE YOU MAY LOOK AT THE HORKSHEET BY PRESSING ANY OF THELVE ;
. PROGRAMMED FUNCTION KEYS. ERCH KEY WILL CﬁUoE A 40 BY 5 SECTION CF THE j
WORKSHEET 10 bE DIGPLAYED. KEYS 4 THROUGH S WILL DISPLRY THE FIRST 40 ,
ROKS HITH KEY 4 DISPLRYING CDLUHNS 1 THRGUGH 5. KEY 5 DISPLAYING ‘LUHNS :
, golggggo 0+ ETC. KEYS 10 THROUGH 15 WILL LIKEWISE DISPLRY THE LAST 3
AFTER SEEING R PnRIICULRR SECTION YOU FAY SEE ANDT H SECTION BY
PRESSING ANOTHER KEY OR YOU MAY ENTER MORE OHMNITAB n FANDS THROUGH THE
‘ TYPENRITER KEYBOARO. )
BY PRESSING KEY 230 YOU WILL RETURN T0 TnIS DISPLﬁr. BY PRESSING KEY 31
YOU WILL TERMIMATE THIS PRAGRAM. BY PRESSING EY 3 YCY WILL BE S3LF T0 ;
SEE R OISFLAY CF THE OHNITRB COMMANDOS CURRENTLY AVRILRBLE. BY PA RESSIND |
}gg‘Y‘Ds YOU WILL SEE A LIST OF THE ONNITRD COWMMRNDS HHICH '*QU HRAVE ENTERED %
-
j
? |
|
S _ |
& [ : a REPLY RRER ' - : ' | S
| _ : _ o o | i
N x ~ Figure 1317 : . . : S
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§ For the batch version of OMNITAB, the input device used is gen- §

é erally a card reader. The OMNITAB commands and data are punched onto é
.;_ ) cards. The OMNITAB compiler rcads each card and executes the requested E
é ) task scquentially., For the interactive version of OMNITAB, the com- g

? mands are entered from the IBM 2250 keyboard. ‘Each instruction is é
'g executed as it is entered. The user can not enter a command until the g
% previous one has been executed. In addition, the user may exerc?se %

A i several options following the execution of any command. %
g Changes in several subprograms had to be made so that the apove . %

% procedure could be used. In the batch version of OMNITAB input was %

: achiocved with a call to the subroutine INPUT. In the interactive E
version, this one CALL statement was replacad by thirty-cight state- : %

ments beginning at label 52, (Sece Appendix p. 259) This sequonce of %

- ‘ statements perforas the various tﬁgks associated with input, This . E
includes a sequence to write out the line READY to inform the user g
v ' that another command may be ontered when this is appropriate. It also él
lé' includes a sequence which writes out the row number whon the user is %
%; ontoring data. A humber of statemonts are required to hdndlo the .%
?ﬁ intorrupts received from the progrémmod function keys. Finally a body %_
gf ~,of code was necessary to control the flow of the progran through thase o : é
? various options. In the subtout1nc INPUT it was also NECOSSATY to ‘§
\g? replace tho READ statcmont by a call to the vuhroutlno thPLY whmch E;
' gﬁ rotrioves o line entoved from ‘the koyboard._‘ ’ | gf

%: In the batch varsion of OMNITAB, output was dzapatchod to a
Vfé% printer. There were a numbor of commands which could be used for :
,iy

. ebtaining the desircd output :rom the program. In tho.xnteragtxve

- vorsion all of thoso commands had to be clininated. This meant that

R A A

e e i . e g et
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reforences to these commands in LOOKUP and OMNIT had to be eliminated.
On the other hand it was necessary to make provision for retrieving
inte;mediate results from the worksheet, The subroutine WORKD, discus-
sed in the beginning of this section was written to satisfy this need.
Error messages arc related to the problem of output., The two
subroutines ERROR and AERR required extensive modification. In both
subroutines messages no longer necessary were removed and new messages
had to be provided. In both subroutines WRITE statements could not be
used. They were replaced by calls to the subroutine GRDPLY which
writes lines on the screen. In this interactive version only one error
message can be displayed for each command., A check, therefore, had to
bo displayed for each command. A check, therefore, had to be inserted

at the beginning of ERROR to prevent multiple messages from being

displayed. Por fatal errors this flag will prevent cxccution until a

correction is mado, Por arithmetic errors, the fiag will prevent

rocording of the comnand on tho temporary data set used to store a
record of the exccutod progran, This is gemorally done following
oxccution of a command, Thus it wius necossary to insert several

statomonts into ERROR to rocord the command onto the data set at this

point, Por informative diagnostics, the user may choose to ovorride

thoAflag and have the command oxecuted, Soveral more statemonts had

" to bo addod to BRAOR to provide tho user with this option.

The corc limitation has beon montioned provicusly in connection

with the workshoct size. Docause of this limitation, a numbor of

changos had to be made in several subprograms. In the batch version

~
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storing intermediate results for such commands as matrix inversion.

In the Interactive version a small scratch area capable of holding
a full column of data was retained in core and the'subroutine SCRAM
was written, which extends the scratch arca to disk, for use when a
larger area is needed. Those subroutines which had to be extensively
modified for this reason are INVCHK, INVERT, MATRIX, MDAMAD, MMULT, é
MOVE, MXTX, SPINV and TRANSF.

The subroutines INVCHK, INVERT and SPINV are used for matrix

inversion, The problcms caused by a lack of scratch area were most
pronounced in these subprograms. In INVCHK, an crror bound was calcu-
lated and supplicd to tho user whonewﬁg he inverted a matrix. 1In the
interactivo version, the determinant of a matrix was displayed instead,
as statisticians need it from time to time and~pre?ision can be easily
chocked by reinversion when necessary. As a consequonce, the section

in INVCHK which calculated the error bound was romoved and a number of

statements wero added to SPINV to calculate the doterminant.
Several exauples of changos nade to achiove a greater officicncy

will be discussed here. It should be pointed out that the developer's

of OMNITAB mndo an- offort to-use algoritlums which would provide the o :S
usor with & rolativoly high dogrce of precisian,r An oxagplo of this S ﬁé
‘15 tho uso of Walsh's orthonormalizing algovithm, ORTHO[3,1,20,21,01). e

" This provided a very good matrix inversion routine {43,62,63)]. Fox
- this rcason, ninor chamges only were ado.

© - Im the subroutines nRITH‘and'#UNCT, soveral computed GO TO state-

uwonts were used to repeatedly branch to the section of the program

where o given operation is performed, These computed GO TO stutcments
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were replaced by assigned GO TO statements. Several other changes, such
as the insertion of ASSIGN statements, were associated with this change.

In the subroutine TRANSF which is used for the matrix operations
XAX' and X'AX, the multiplication is performed in one step. A much more
efficient method is to perform two matrix multiplication steps. 'This
required rewriting an ontire section of TRANSF. The same section also
had to be changed because of the reduction in scratch area discussed
earlier.

Two other subroutines which required oxtemsive modification were
LOOKUP and XECUTE. LOOKUP determines if a given command is legitimate,
Since many commands were adced and others were removed, changes nocded
to be made to roflect this, Similarly, XECUTE, which is used to pass
control to the subroutinc appropriate to a given command, had to be
changed to refloct the additions to and deletions from the set of
conmands, | | |

Tho documentation which appears at the ond of this chaptor provides
dnformation concerning all subvprograms whicﬁ have been wodified in any
way. Sinco there doos not seem to be dotailed docunentation of these

" programs in their vriginal version [5,13], the doscription givon in
this_secticn‘is»as_selfacontaincd as_possiblé. and not vestricted to a
| AGSCription of chunges necessary.for adaptation to interactive statis-

tisal use, ‘Tho information provided includes a statement of purpose of

- cach voutine, the CONMON block variablos used, and a brief trace of the

program logic,. It should be read in cojuction with the listing of tho

voutine (Sce Appendix.). It is hoped thut this description will prove

- holpful in making similar adaptations clsowhexs, Uocumentation of the

statistical distribution subprograms can be found in Bouver [S). Simeo
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‘the documentatian is arrangcd alphahctically, it is desirable first to

,descrzbe br1ef1y the puzposes of the documentcd subprograms in accord-

- ance with the various types -of functlons_wh1ch the subprograms serve.

Tbcre is a very short MAIN* program which opens and closes flles,

iﬂitlalizes the Graphzcs Monitor System and calls OMNIT#, OMNIT* is

~ the principal‘subroutine.and controls exegution~of the user's’ commands,

" The subroutine XQMNIT*,_;aliéd by OMNIT*, initializes*several variables

to values which indicate the beginning of a user's sessicn,

A number of;subprograms’are usedvfor'ﬁranslafing the ‘user's command
. into a form which-can be used for execution of the command; (this is

discussed in greater detail in Chapter IV); INPUT* picks up the line

entored in the reply area of the CRT. »'OMCONV* converts fhe'entered' |

character strlng into a. numorlcal codo. ‘NVAME converts the keyword

«-1nto two numer1cal values mh1ch unxquely identify the command. "NONBLA

used in scanvzng the line to find non-blank characters., AARGS* i§f ,ﬁ'~‘57

used to convert a strlng of digits 1nto the appropriate npumber. When~

ever asterisks arcrencountered, ASTER -is used to .obtain information _

needed to finally obtain the“ihdiéatcd argument (s). ASTER will call

. PHYCON* and VARCON if a name appearS'within~ésterisks. These subrou-

~tines idontify legitimatc names as eithor physical constants or

variables, EXPAND performs the final translation using XPND for
argumonté which usod astorisks. o o : |

Aftor translation is succeséfully éomplotod'several more sub-
roupines are needed before cxecution can begin, LOOKUP* chocks to
so¢ if the entered commands aﬁélogitimato., XECUTEY calls the subrou-

tines in which exccution of the various commands-is actually carried
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A number of subroutines are available for use in subroutines

" which execute commands. ADRESS calculates the address of a desired

argument. CHKCOL checks to see if all arpuments are legitimate column
numbers and, if so, obtains the adéresses of the columns in the work-

sheet srray. CKIND checks to sce wnether ¢he a~, .ients are all float-

“ing point, all integer, or mixed. MIXCHK checks to see it matrices fit

in the worksheet and calculetes their addresses in the worksheec urray.

VECTOR stores a single constant in an entire coldwn. SCRAM is used

‘when extensive scratch space is needed during execution of a comr ad.

PLBK is used to halt executxon whlle the user checks the ccmmand which
he has entered, | |
Two subroutines are used for displaying error messages. ERROR*

displays messagos when the error;is»syntax,‘“AERRi aisplays messages

‘when the crror is arithmetic,

. BUBINT and PFINT set a variable ITYPB’%Q indicate the type of

intorrupt. :If'tbe interrupt was a programmed function koy interrgpt,

thon several subroutines are called to respond to the user's diroction.'

Ccﬁhﬂa-displayS'ﬁhe list of implemeuted commaads._ DISPLY produces the

“,,dzsﬂlay which appears ln&tin11y>and contazns some xnbtructxons. PRGRAH
'fvf{ displays the user! svagtgred program, .. NDRKD ;utrzeves and displnys

"saeticns~of tho worksheet array.'ﬁ.._;,A_ ' “4_

‘ Soeveral subroutines are used to onter ata inta the warkshcet.
GENBR? is nsed. o aonorate a. column of numbers by spenifying first

numbgr; last. number and- incrameut.v RQADY* parforms 1nxtializatxon ;

- necgsaary when ontering duta folluwing a RuAD cammand, RﬁADQ* is

used t0. entor raus of dutn fellow;ng a REAE yemmnnd. BB perfarms

| iy,
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initialization necessary when entering data following a SET command.

. SETQ* is used for entering data following a SET command.

Finally, there are many subroutines which are used for computatiop

in response to specific commands. These are the following: ARITH*,
ARYVEC, CHANGE*, DEFINE, L{:ASE, ,.-EXCI-!NG.,' EXPCON*, EXTREM, FLIP, FUNCT*,
FCOS, FEXP, FEXP2, FLOG, FSIN, ‘FSQRT, INVERT* (which uses INVCHK*:and
SPINV*), MATRIX*, MDAMAD¥, MISCZ*,VMMULT* » MOP*, MOVE*, MRAISE, MSCROW,

© MXTX*, PDMOTE, PROROW, RESET, SORDER, STATD and TRANSF*

I
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e THE COMMON BLOCKS® S %
COMHON VARIABLE o -

BLOCK ~  _ NAME ~ DESCRIPTION |

g '.i" ’ 'BLOCKA -~ MODE=1 - For interactive mode

; | MODE=2 For: input mode,

%n\ taf‘ S Mo - A pointer and scans through the array KARD.
; . KARD(77) | An array which contains a numerical

representation of the input line,

KARG, ARG Used for various purposes during the
ARG2
compilation of the argument portion of

g s et e et

an input line, |

NEWCD(19) Contains the most recent input line, -

PRSI U PRI P

KRDEND Set to the maximum number of characters
in an input linc,
; NENCDS(IQ,S) Used to save 5 consecutive input lines

bofore writing them out on a data set,

—ﬂifif' P

KSAVE ~ Contains tho number of lines in NEWCDS '-

N | S . ' B “which have not boen written out.- 

NSAVE - ,’The,data set number usad for both storing

~input lines and as a scratch area.
| : CNPLAG -~ - Used to provent oxecution of o comsand,
Bl Nowmally NFLAG is 0. NFLAGis sot to |

B Ltoprovent execution, . . oot fo

ey
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COMMON
BLOCX

BLOCKD

"~ BLOGKE™: .

ow

VARIADLE
NAME

Roqase)

IARGS(69) -
KIND(39)

ARGTAB(51)

NRMAX
NROW, NCOL

NARGS

C o)
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. . DESCRIPTION

ngpains the workshcet (2400 elements) and

the floating point argument list (39

. elements), .

1"I‘he-:tnteger argument érray.

An array used to determine whether the

i'th_argument‘is'floating point

" (KIND(I)=1) or integer (KIND(I)=0).

Contains information obtained in the sweep
of the input linc and is used to obtain
the arguments for a command,

The number of rows being used.

The number of rows and number of columns
_ of tho vorksheet.

:';Gangrally contains the number of arguments

in the input line but is modifiod during

" - exocution of some commonds, -

. The user's varisble array,

‘ﬂﬁnyarrayAcantaining tho'numorical'repre-
R - 'sentation. of the coumand. and any
.;f‘cqmmandimodifier.” | o

. Indicates the g:oup_to_which,gfcommAﬁd -

':}ﬁ"af“-bglongsg' o
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COMVON VARIABLE : o
BLOCK NAME - DESCRIPTION - : ‘

BLOCKE L2 Indicates which command within a group
 has been used. .

T e i+ o £ P e b o S

ISRFLG=0 .  .For READ initiated input.

ISRFLG=1" . - For SET:initiated input.

T ST B o 1 oop

e - s ot T T TR

- BLOCKF h ‘NCTOP'  i ~Contains the top row of the worksheet and

.. 1s always one.

CONSTS PI, E and Contains the values of w, ¢ ard v/2 for
- BALFPI '

£ mins K

internal use by the program.
] : ' DEG and RAD Are usod for converting from degrees to

radians and from radians to degrees.

KPLOT - The variables in KPLOT are used in obtain-

- N . o "ing‘CALCOMP plots of the screen.

PCONST P ~ An array containing the values % and e.
| - N - Aw array containing tho numorical transla-
- - tion (OMNITAB codo) of the characters
- PIondE. This enablos the user to
,1f"!>§ypafpl and;B and havo the program :

“vocognize them as constuats,

"Q£S::i"" - NDROW - SR Marks the ond of tho column into which AR

; | :;i' -1f~f . Jt -"_ o "ﬁ.F~:' R - data ave placed using the SET command S P
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SCRAT

VARIABLE
NAME

J (cont.}

NNARG
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NESCRIPTION

the row intg,which data are to be

placed.

‘Used in the READ initiated input mode and

contains the number of arguments in

~ the READ command.

Used as a scratch area,

o e sy
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1 i
i ' MAIN PROGRAM AND SUBPROGRAMS
; : . : -
,i NOTE: Throughout this section, the word "coordinate"irefers to either
E the "row, column" designation of the upper left hand corner of a matrix
i
% or to the position in the worksheet array RC where the upper left hand
i .
3 cleomont of the matrix is located.
E én% PURPOSE:  This subroutine reads a string of digits and assembles a ‘
% h number from then.
COMMON_ BLOCK VARTABLES USED ,
BLOCKA ~ M, KARD, KARG, ARG - | I
LINE FORTRAN : |
NUMBER LAREL COMMENT |
12 ARG starts out as the first numbox found.,
; 13,26,27 10,110 7 SIG contains the sian of tho number
g z 23,41 4 - KARG=1, numbor is in fiqating point mode,
; :5 | R ¥ ' - . KARG=0 until a decimal point is found.
; ~_i 18,30 . KIXP contains tho number of digits.:
: i . 65,66 - A numbor containing wore than 10 digits has to
i 3 - “boreal,




LINE
NUMBER

L e 3 g s e e a8 o e e

FORTRAN
LABEL

43

COMMENT

" The value of IEXP indicates how many digits lie

-« to the right. of the decimal point,

et i e e e AL A RS+ RS b A1 s

§ 27-33 20 “The value of the number is obtained as ARG. §

E © 38-40 - Error: Two decimal points were found. E

% 15,54 . ~IXS contains the sign of the cxponent.

i‘ 46.53 - 50,52,54° - Check ‘for: exponent: following the number.

§ "~ 56 S6 - A number with an exponent must be real.

g 14,57 70 JEXP contains the value of the exponent.

é 72,73,75 123,126 Multiply or diyide by the appropriate»ppwer’of

| 10. o -

f 67 110 Attach the appropriate sign. ]

‘ 77 130 Error: Real number is too largg to store in the i

; o machine, - o 2

g ‘

i

i 1
]

| e |
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- PURPOSE: This subroutine calculates the addresss of argument I. - 1f

the argument is-a legal column number, J will be equal to the

f location of the top of the column-in the worksheet array RC. g
é _I€ ‘the srgument is an illegal coluwn number, J will be 0.° 1f |
: :ii : vffhe argument.is~ayflpating point number -J will be the address | |
é B - ~of the argyment~in'the*worksheet-array_Rc,:{The end of the ;
% - array RC (element8'340142439)4is}usad to store.floating point
- arguments, ' ‘

COMYON BLOCK  ~ VARIABLES USED

BLOCKD RC, IARGS, KIND, NROW, NCG..

BLOCKR - Neror - | :

LINE  FORTRAN o | c
NUMBER  _LABEL  COMMENT o - -

i . o 14 .. Calculate the location of a roal argument in the

'array RC, - ) B ' a ; - P

16 - 10 f'.‘fCheck to soe if column number is legal.

- . f'zo.- o _Calc@;uté_tbo beginnin359£ tha ﬁolaﬁn in RC.

am@

s ‘ ~PURPOSE: This~subruu£ino causes exvor messages to 'be written on the

- - sexeon for avithmotic orvers only, I is.tho orror code. .

o Rab aET S 2 ol i Sk S
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PURPOSE ;
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‘AERR(I)  (cont.)

COMMENT
I determines which message is to be written.

Error messages.

" ARITH

This subroutine is used to execute the commands ADD, SUB,

MULT, DIV, RAISE, SURTRACT, MULTIPLY and DIVIDE.

COMMON BLOCK

BLOCKA
BLOCKD
BLOCKE

LINE
NUMBER

13

BRETRY zs,f

29

FORTRAN
LADEL .

115,20,30

| VARIABLES USED

- NFLAG

RC, XIND, NRMAX, NARGS
L2 =1 for ADD; = 2 for SUR
= 3 foxr MULT; =4 for DIV

=5 for RAISE, = 6 for SUBTRACT
w7 for MULTIPLY; = 8 for DIVIDE

:CG“MPNT

'f,‘Lquzvalenee of user commands;

SUBTRﬁCTBSUB ﬂUL?IPLYﬂNULT; DIVIDEnﬂlv

3*Check fbr variqus errors.

‘?Obtain nd&rnss of column or locatxon of uenstant

fbr cach argumenz.4A 751' »;i‘:"”

e
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ARITH (cont.)

LINE FORTRAN
NUMBER LABEL COMMENT

34 " J3 marks the end of the column into which the
results are to be stored.

35,36 IJ is used to determine which loop to use to
execute a given command.

37-95 Thore is a DO-loop. for each type of command.

> - o,
ANt A it VL e T e AR Pt X S ¢ ARG SR e S TN A TR R

e

ARYVEC

b PURPOSE:  This subroutine is used to execute the commands M(AV} and

M(V'A).

e ST Rl i B

COMMON BLOCK VARIABLES USED
BLOCKA O NEAS
BLOCKD RC, IARGS, NARGS

NSRRI &~y ot

S st A
t o mw L2 = GfOr M(Av) -
o e for M(V'A) B

e

4 LINE . romTRW
- CNUMIER  _LADEL . COMMNT

15 3[*' - A_Zjhnre must»bg‘eitha§_6 9r‘7iarguman§$.v

S as-2l Al argunonts must bo integers,

raale 3

2%-27 ° ' The fifth srgunent must contain the column -

- number of tho vector.

e e e o e

Y
3
P
g

{

Al i o ot e Sk S o o ¢ bl oo g i

Ty A £ g 0 RISl 8 A e A e i o 1 e e A




v i T e

ST AN L e e e W s | e

TN ity 2 AT P [l Gt 5L av S5ty

W@s.w m«m

3 & . . )
\ 'E:.'{ N E -
i A .’ 3 .:" )

i

)

: v
-w-_....v-l..,......_......h_-. dvns

47

ARYVEC (cent.)

For the command V'A, ICS will contain the row
in which the result is to be stored (and
must be within the worksheet).

For AV, ICS will contain the beginning of the
storage column in the workshcet.

For the 7-argument case, troat the result as an
a by 1or 1byb matrix. Note that L2=6 for
AV and L2=7 for V'A,

Chock the legality of the matrix or wmatrices.

IAP contains the address of A,

For the 7-argument case, sct ICS to the coordi-

. nate of the output matrix,

w contains the longth of the rosulting vector.

L JP contaxns the implicd longth of V. IADl and

IADz are ingroments used for obtaining the
~ corvoct yesult in the multiplication, - They

arc sot to a,. i'fbr AV'and tn‘l. b for VA,

‘ .Porfcrm tho multiplxcation using the scratch

array A to hold the resultxn& vestor,

LINE FORTRAN
NUMBER LAREL - COMMENT
31-32
!
34 440
3741 450
48,44 460
51
52
53
55461 640
6271 669-740
7576

Stara';hcwresu;tingfvoe;or into the designntcd

‘location in the upgksheotq‘x:

¥
i
{
3
L
S
+
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ASTER

PURPOSE: This subroutine is used when asterisks are encountered in

on argument list. It compiles that part of the argument list

which uses asterisks.

BLOCKA

LINE - FORTRAN

~COMMENTS

VARTABLES USED

M, KARD, ARG, ARG2

KARG' al Single:‘i\sterisks
L ; - as input

= 0 Double Asterisks

‘=1 Brror )

s

Floating Point- Cbnstant:

1
2

a3 Intoger Variabloe .
4 Floati;;ng Point Variable s outpt’
5

Worksheet Entry, to be used::
as an- intogor i ‘

- w6 Worksheet Entry, to be usad:
o ~as a floating point number -

- » 7 Astorisks, ,indi_cati_ng-thrquh |

T :}-:A» __J

. HUMBER - BADEL

. 23,aR,50 80,130
C0,80 0

e e o

3449 30,40,45 Establish a worksheot ibf%urencc,

- Chock for string of asterisks, _
~ KARG imdicates how the astorisks weve used, - -
- wae to pican “through,"

. Esvor: Nugber or lctter must Sollow asterisks.

~ Jumpif a Jotter is Sound
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; rﬁwﬂa;x~ASTBRi(¢ont,)!
5 LINE FORTRAN | .
% NUMBER LABEL COMMENTS
~§ 34 30 Determine the row or column number.
é 35 : ' Efrq:: Argument must be integer.
% 36 T Row numbef must bg'followed by comma an@
? column number must be followed by astgrisk.
% 39 - Error: No column number.:fg:i | _
% § A4-47 .H\-45 o .»AARG~row number, ARGZ = Column number. e
|| § 83 o 50 - " Code the name. -
g | 54-55 | : i  A_Check to see»1f.name is a physical constaﬁt.
é 60 - “, -~u Errbr: Physical constant must be real.
; . 65-66 < 60'“ . ~ Cheek to see if name is a logal variable name.
\_g 67 H . | ; ”Error; The.name is not legal,
g - 68 70  KARG=1 indiéates an error.
>:§~ 71-78 - 90,100 - >Error:v'Number of astérisks following expression .
is not equal to the number preceding the
; exprpssiona; L |
' BLOCK ‘DATA
¥ PURPOSE:  This subprogran initializos somQEcqnsignts. qe4a {A 
' COMMON BLOCK ' VARIABLES USED
n b . *ﬁLOCKA | S .MODB. KRDLnu, nuAVL, NbAVE. NPLAGK
 BLOCKD © NRMAX, NROW, NCOL~
' BLOCKE . Ll
| S N il o - s
;?,Mww_mm“”ﬂ$wm~,, - - - : " -
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‘BLOCK DATA (cont.)

COMMON BLOCK VARTABLES USED IR . s
BLOCKF - . NCTOP

CONSTS ~  PI, E, HALFPI, DEG, RAD
KPLOT  NFRAME, KID, SIZE, SPACE
v pcoNsST PN ”

LINE FORTRAN
NUMBER LABEL  COMMENTS

3 15,16 ~ Set some constants used in the system. .

17 P contains the values of o and e and N contains

e ot e e At M b = b s ot ot = e s e v e e

£ | the OMNITAB code of the characters PI and E.

- : 19 - NROW and NCOL contain the dimensions of the

i s At

- worksheet, NFRAME, KKND, SIZE, SPACE are

used for preparing CALCOMP plots,

CHANGE

PURPOSE:  This subroutine executes the command CHANGE

e vl e e ot 2 o ot A

COMMON BLOCK - - VARIABLES USED ] ' ' R N §

BIOCKD ~ RC, NRMAK, NANGS
BICCKA - Cmmas

CLINE O BORTRAN oo et
NUMBER  _LABEL COMMENTS o R o

N -;- \‘ .

e i e

8-11, _ 903,910  Check for ervors . - .. %

15

':- 5 will bo tho begimning of tho_co:umn,~u,A?f

| — T,
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N4 b e bt e mane ewee s oL

" CHANGE (cont.) _ g

17,18 20 Change signs, -

CHKCOL (J)

PURPOSE ; This subroutine checks to see if the first NARGS "integer

e s £ a8 e it

arguments are legitimate column numbers, J will be # for no
exror and 1 for error, IARGS(1) througzh IARGS(NARGS) will

become the addresses of ‘the colummns in the worksheet array RC.

T S A T e T S YT T TR 2

.. : ]
1 .
N _ COMMON BLOCK VARIABLES USED

BLOCKD IARGS, NARGS ;

LINE FORTRAN . , : . T o
NUMBER LABEL COMMENT R

A S L Tt A £l gy + it 2 =
y T

11 10 J is sot to 1 if any error is found, - -

BT O RTINS oF T A R P T T

10 ~ Theve must bo at least ono agrumemt., .
13-15 20 Check to sco if cach argument is a-logél~column

awsber. - S

17 ?;A"'f s seﬁ to # if no orror is found.

| L k@ -
1. ‘{; 1 S R ,PURPO&h:fT 1his subrout;nc checks tho typo of tho first J arguments.

i RO :_l' R V7‘ J is sot to 8 if all arc intogors, to 1 i€ all are fleating -

AN Aﬁ}~§‘ B | . o paint numhars. and to if both typcs are found.f'”

. comn BLGCk - _vmuyll.!;s _tlls:,:n{,
BLOCKD. . KIND

"‘M~h‘~“.-,v»‘*@-~l&lqw{‘ Y —e " . < - . Do - : _'.' o 5 o N L CoL . N . T N N o N T . .
. - - e . 4 g - . o4 “s - LR e A pv bt i L s B (VY




4 4 oo

7

e e e e a4 M et oot

s Eel

ey

TGS AT N ey

, .
L B Ak S e gt e s ap i s A

BTN IR oV wis en Lt L Ll

LINE FORTRAN
NUMBER LABEL

9
10

01310
15 15
16-13 20
20 30

52
CKIND(J)} (cont.)

COMMENT
JA will be the number of arguments to be checked.
J will remain @ if no floating point, nunbers are

found,

- Check for floating point numbers,

- J is 1 if no integers are found,

Check for integers.

J is 2 if both types arc found.

COMAND (*)

PURPOSE : This subroutine displays on the screen a list of available

- conmands .

LINE - FORTRAN -

NUMBER  LABREL

8-35

7 R

;mNbNT

'Those two d¢ 4 ¢tatem0ﬂts contain tho names of

: all. cummands currontly implomented, -

| 'N%IZL is the number of commands, The array

NAMBS nust: be dimow,ioned 2% NSIZE,

-:'NRGWS contoins thn numbor-of'full rows of-

¢0mm3nds uhach w:ll ba dxsplayud on the :

:j sercen, | | - ,
'*~}AffNL$rT contaxns tho numhor of comwands to bu

o dsplayed in tho last you of comands.

e e M o S 11
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© COMAND(*) (cont.)

40 Erase the screcen,

RO

. 1. ,},_41-42 Write a heading, . | i

43-48 -50-70 The array K contains #'s and 1's, The first

NLEFT clements are 1 and the remainder are
. This array is used in obtaining from the ©d
array NAMES the names which belong in a

given row.

e it SR T A ) T S s

50-50 100-200 _ Write out each full row of commands. The array
NWORK is used to hold the names pulled 6ut
_ from the array NAMES for cach row.
: 62-70 300 . ~ The last linc may not be a full line.
o e

B eI

PURPOSE: .~ This subroutine is usod to oxecute tho command DEFINE,

COMMON BLOGK ~  VARIABLES USED

SI - GGTYE e AT

e o

BLOCKA - NFLAG _A o
BLOCKD . KC, TARGS, KIND, NRMAX, NANGS, NROW

3 i

CoBOCKE L1230

R e el

S . LI pomTRAN
S CNIMBER _LADEL C C GOMMINT

13 ‘f 7‘i,-‘j*’f: 1:7°h°ck for illegal nunber of arguments, 5;', 

‘W w0 K1+ for. intoger, 3 for voal, - .

. o R e e " B
O Atk rre LT P

B  ff; o i‘nrror: “The first argumont in tho 4-argument -

IR

. forwis veal,




R e Akt

A e -

" LINE

FORTRAN
NUMBER LABEL
27

30

31

32 20
34-37 30
39-42 50,55
43-46 |

a7

5121 65,70
56 80

58 90

54

L2=2 (column, column)
=3 (row, column, column) and (constant, column)
l.=4 (row. column, row, column)‘and

(constant, row, colurn),

'L marks the beginning of the storage column.

-

Error; VLastiérgument must be a column number.

Error: Only when L2=4 can NRMAX be 0,

When L2=4, L must be changed to point to the
‘requesggg TOW,

J marksf£he beginning of the origin column,

J is chunged to point to the requested row,

ARGS(1) must contain the required constant.

Copies first column into second,

The requi?od value is copicd into tho first .
HiMAX vows qf the veferenced bolumn. .

The required valuc‘ischpicd into thofdosignated

vow and column,

PISPLY(Y)

PBR?GSE: This subroutine is used to praduce the iuitial disg;gy;? )

‘which appears after the user -entors SLINKOMIAD. -




e

e i i e

A4 I R R T RN el S g

I e e e e s

T AR RO

A YN g TR

e e A vk et o stk

55 -

: ':B,OQINT

- PURPOSE:  This subroutine sets ITYPE to 2 when the wait state is

interrupted by an EOB.

COMMON BLOCK ' VARIABLES USED

BLANK ‘ ITYPE

" ERASE

PURPOSE: This subroutine is used to execute the command ERASE,

COMMON BLOCK VARIABLES USED

BLOCKA NFLAG
BLOCKD IARGS, NRMAX, NROW, NCOL, NARGS

LINE , FORTRAN

CNUMBER . _LABEL " COMMENTS
900 "°’  " All arguments must be column numbers (I=0)
a8 40 o " Zoro'out oach column in tho argument list,

23,24 50:5 1:';:' o Brasottho'ontiro workshoct._'

S BRRORQD

fvunpqsn;  This Subivutind,ig used whonevor an orror is. dotocted,

. _and‘in£orm5g;hoAnsor as to;thpAnaturp of the error.. )

O COMMON BIOCK - VARIABLES UsED
BANK IOV, KX




; ; - G ; 0 S USSR O S S
ERROR(I) "(cont.)
COMMON_BLOCK | VARTABLES USED o
KPLOT " NFRAME, KKND, SIZE, SPACE
BLOCKA NEWCD, NEWCDS, KSAVE, NSAVE, NFLAG
LINE FORTRAN .
: NUMBER - LABEL COMMENTS
100 , Por arithmetic errors, this prevents the v
.. error message from being repeatedly
; . displayed.
; 11,12 - - J will be zero for arithmetic crrovs, |
] i
{ 15 Display the entered comnand. b
% 17 ’ ‘ J will be 1 for informative diagnostics., ;
18 NFLAG=1 indicates error condition, ' -
N | 19-68 1-30,3000, Display error message for fatal errors. '
i N : 5000 B
. 77-88 9001,2004, - Since an arithmetic error has occurred |
: 1 L . _ the command must be written on a data
sot here rather than after execution
i has boen conploted.
: 92-116 400-415, Display informative diagnostics.
i C . 4000,4500 S S e
3 M7-120 - PPK22 will initiate proporation of a data
} - . J © _ sot for plotting tho CRT image on @
4 | CALGONP plottor, | - ¥
Ex &0 !
1 :
5
B
3
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P

I © EXCHNG

‘ R : PURPQOSE ; This subroutine is-used to execute the command EXCHANGE 7 1

COMMON BLOCK .. VARIABLES USED

BLOCKD . RC, IARGS, NRMAX, NARGS

'BLOCKA . NFLAG

LINE FORTRAN
- NUMBER LABEL COMMENTS

7 o There must be an even number of arguments.

8,9 ' All arguments must be column numbers,

13-20 30 . The exchange command is execcuted.

et orrmstd . et cmm i+ = o L

EXPAND (J , WHERL)

Eandintng LTSN SN S

PURPOSE This subrohtine isrused to translate information which has

- _ﬁ' o . | ~ boen stored .in the array WHERE into a form-which will be used

for the actual exocution of commands. J indicates the number

Al s koA et 3 7k
oS

“of olomehas'in WHBRB.ccntuining-information necded for the

current command.

- R b e

1 cOMuBOck - YARIABLUS USkD
IR BLOCKD - . IARGS, ARGS(equivalonced to RC), KIND,
Ul e S

§..

e s s

© 7 LN FORTRM o o |
CUBUMBER - _LARBEL . coMMEMIS » N

AR P IR LS VRO SHPTRPPPIRN

g

1 L . ' :11 LY will bo used as the subsoeipt for the

aryays ARGS, KIKD and TARGS,

R O TR e V3 ek ek, £ smci w...,um :




EXPAND (J ,WHERE) (cont,)

LINE ~ FORTRAN o
NUMBER LABEL . . COMMENTS | | ;
13 I will be used as the subscript for the )
| input array WHERE. |
; RLN "' JJJ marks the end of the array WHERE.
>'% 15-17 10,15 : Increment the subscripts and check to see' ‘
’; if any more conversion is necessary. ]
| E 20-22 20 Positive T indicates an integer argument,
% Set KIND to 0 and storc the argument
z into IARGS.
i 23-26 | 30 If T is 0 then the next element of WHERE
%. contains tho next argument which is )
; real, Sct KIND to 1 and store the - %
: argunent in ARGS, ' -
% 28-36 41~50 .- Tho subroutine XPND abtains arguments when j
f; | | | veferenco is nmade using a_ﬁariab;e or f
a workshoot location, ;, ?
a0 - -100-— o B ’:Tho,following scctionﬁis-useg_when s o A o %:
12. | - wus-faund~in-thq.comménd. o | | 3 »
-g a3 S jf: !'*:f_Bx:or:1 Bch arguuents surrounding wev - %'
;-§ o .““  st be iu;esor$;';zv | ;
;?: s " 1 iﬂsﬁki;' ‘ IU‘Qi31 6on;ain,the iu;oggr_argp@ent:>" - %,
‘E' - e foilowing-**f§_ ;£,i_fi i
i
I
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EXPAND(J,\MEPE) (cont.)

LINE FORTRAN
NUMEER LABEL . COMMONTS

N e R s i A e 2Tk PR, gt S A b 1

46~52 106-125 Incroase NARGS to include the number of

f *
i . ,%° implied arguments and check to deter-

© & mine whothar exnansion is from a high

; . value to a lower value or from a low

. _ value to a highor one.

% - §3-56 . - . 140,150 Fill IARGS with thoe implied arguments and

PPN SREpEH

sat the corresporaiing clements of KIND

t’) 0’

GG HETT IO AT g
R TR B o

58-65 : vse the subioutine XFWD to obtain the

Ve

valne of the integer argument following

3 g
it
¥

T, '

]

L BXROY

PURPOSE: ~ This subrouting iz vsed for executing the commands

S

MVECDIAG, AVECDIAG, MVECMAT, AVLCARR, MMATVEC and AARRVEC,.

CCOMMON BLOGK . VARTAWLES LS

. | -.‘prcx;\ " o L NEAG
b UBOOKD 0 RG, YANGS, NROW, MARGS

toper S350 i A A B

[ 7 mweeks - azed omeeme

w2 AVECDIAG

B AP AR WAL 0
e

Cm3AwCNRS L E

. =4 W.M‘VEC o o : . .} {

e [ESNELELILI S -;»«. - A i N PP
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e v e Y

e il e s € i s T

EXPCON (cont.)

COMMON BI.OCK VARTARLES USED

BLOCKE (cont.) = 5 AARRVEC
SCRAT o | A '

N -1 LINE FORTRAN ,
» NUMBER LABEL COMMENTS |

10 ’ - There must be either.5 or 6 arguments,
. ; 12-14 100 “ All arguments must be integers.

g - % 15-17 © The first 4 argumcnts identify the matrix

G , . Check for ervors.
B 18,19 102 ILL will contain the address of the
N | column in the command.

e : : . s s
'ﬁ&; 20-24 Initialize constants that will be used in y
& o |

;%% performing the roquired operation.

N T 25 . Por MVECMAT, AVECARR, MMATVEC and AARRVEC, ;
g» e é ' ~ the iwplicd length of the voctor is | :
§ _E :»; the product of the number of rows and :
: é ~ numbor of colwms of the matrix, This .

“reust o limited to 80, the longth of a .

colusm,

Seeg A AR s et ore

o628 £ thove aro 6 argunonts, ILC, the address

o e - of tho vector, must be adjusted to a.

7 yow other than the first vow of a -

7 columa, The implied lemgth of the ° . .

7 veetor-is further vostricted also..

< A i

f ] T 103N marks tho ond of the vectos,

g EE
| s

" BN b et Akt e, S D e peglimbiais a1 . .
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EXPCON (cont,)

LINN  FORTRAN
NUMPER LABEL COMMENTS

36~43 120-130 | The diagonal of the matrix is stored in
the indicated column,
45-58 : 220-250 The designated matrix is stored as a
vector in the designated column.
60-70 300-305 The arguments are moved so that the first

four arguments designate the matrix,
71-82 310-340 The designated vector is stored as a

Ratrix.

EXTREM

PURPOSE :  This subroutine is-used for oxccuting the commands

MAX, MAXIMUM, MIN and MINIMUM,

| COMMON BROCK © VARIABLES USRR

BLOCKD © 7RG, TARGS, HRMAX, NARGS

BOCKA o NFLAG

CBlocks . L2ed4 M

s e
e 7 NINIMUM

. A 1 o e B e e . . R - N S .
: K L A, b AL 2 s At p———— = e S0y W et . o .
- A .~ a TR M emuiATRAL e e a4 e e A s e f

S e i o gt} o * e, . .
. —— N o —~—

T T e s e s o e

R e . AR P A




g LINE
* NUMBER

( 10
% 14,15
23,24

25-27
32-35
39-41.
42

. PURPOSE:

FORTRAN

LABEL

30

70
80,90
100

110,120

62
EXTREM (cont.)

There must be an even number of arguments,

All arguments must be column numbers.,

J is used to determine where the maximum
or minimun is in the column. If NRMAX
is 1, then it has to be in the first
oW,

Prepare constants for use im the scarch.

Find the maximum,

Find the minimum, .

J will be one loss than the number of the

- -, oW containing cither the waximun or
tihe minimﬁ@, |

Exccute tho ‘comnand,

TCOS(X)

This function ovaluatos the cosine of x, checking first

"; to dotermine that the value of x is.within the bounds of the

© - function and voturning 0 &€ tho cosiug connot bo ovaluated.

PBRTOSE:

d AL GVADN D e ikt by S e .

2

e ot s

LOEEPQY
This function cvaluates ¢®, cheeking fivst to sce if over-

£low would xosult and returning 0 if ovorflew ox underflow

— P ¢ e e RN n o A W s e e ek s s

T T AP S PO

Verai e R emariey ba

BRI = o

| @B
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B A e Y et e e e e
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FEXP(X) (cont.)

would occur,

FEXP2(B,E)

PURPOSE:: This function evaluates"BE if possible and returns ¢ if

the evaluation would produce underflow or pvérf%ow or if B is

negative,

PLIP

PUL2ORE - This subroutine is used for executing the command FLIP,

. S -

COMMON

BLOCKA
BLOCKD

LINE
NUMBER

7

11,12
20-35 -

BLOCK VARTABLES USED
- |  NFLAG
" 'RC, IARGS, NRMAX, NARGS -
'FORTRAN L
_LABEL COMMENTS - -
* There must be an cven number of arguments.,
20 | All afguments must be column numbers,
50,60 . Flip coluﬁn IARG(I) into column IARG(I+1)

for each argument pair,

FLOG(X)

PURPOSE: This function evaluates lu x for x greater than 0, It

returns 0 for x less than or equal to 0,

63

ol R S

S b




PURPOSE

PURPOSE ;

64

PSIN(X).

This function evaluates sin x if x is within the bounds of

the function. It returns ¢ if x is not.

- PSQRT(X) -

This function evaluates the squw.c root of non-negative x,

It returns 0 if x is negative.

FUNCT

PURPOSE : This subroutinc is used for the exccution of the follow-

BLOCKE

ing commands: SIN, COS, TAN, COT, ARCSIN, ASIN, ARCCOS, ACOS,
ARCTAN, ATAN, ARCCOT, ACOT, SIND, COSD, TAND, COTD, ASIND,
ACOSD, ATAND, ACOTD, ABS, ABSOLUTE, EXP, EXPONENT, LOG, LOGE,
SQRT, NEGEXP, LOGTEN, ANTILOG, S;ﬂﬂ,ﬁCOSﬂ, TANA; COTH,:ASINH,Z

ACOSH, ATANH, ACOTH and DEVNOR,

COMMON BLOCK  VARIABWES U~
BLOCKA 7 | S
BOCK - KC, KIND, NRMAX, NARGS
CONSTS . HALPL, DEG, RAD |

lze 1 ANS; 2B

w3 106} 4 SQRY
. =5 NEGIXP; 6 LOGTEN. .-
. w7 ANTILOG; 8 SINH |

= 9 COSII; 10 TAMI

N R A e L £ B0 RN A




PUNCT (cont.).

COMMON BLOCK VARIABLES USED

BLOCKE (cont.) =11 COTH; 12 ASINH

13 ACOSH; 14 ATANH
15 ACOTH; 16 DEVNOR

= 17 ABSOLUTE; 18 EXPONENT
= 19 LOGE; 20 SIN

= 21 COS; 22 TAN _ o B
= 23 COT; 24 ARCSIN |
= 25 ARCCOS; 26 ARCTAN
= 27 ARCCOT; 28 SIND

= 29 COSD; 30 TAND
= 31 COTD; 32 ASIND

g

33 ACOSD; 34 ATAND

/]

35 ACOTD; 36 ASIN

]

’ 1=,3? ACOS; 38 ATAN
a 30 AGOT
iitLINB ~ TOKTRAN
CNUMBER - LABEL  COMMINTS
2 ‘E;'j. P o Chdck.numbor of arguménts.* :
*éq,:;fégﬂ 5;219 | —_— Istiil contain the addruss~of}tho storago ;

column,

.30 }_ [§}_.?:90n' © - 1b2 will mark tho cnd of tho storage

©column,

3B .Y’ s The valuo of NARGS will bo ono less than

_the number of argumonts,




iy A1

LINE

NUMBER

32-36

37-39

41,42

43-45

46

52

66

FUNCT- .(cont,)

FOITRAN

_LABEL _  COMMENTS

45,50 | v?his loop obtains, for cach.remaining
| | argument, the addrc.s of either a

‘colum or a constant depending on the
type of aréument.

If a trigonometric function is fcllowed

| by the qualifier DEGREE, the value
of L2, which is used to determine which
evaluation is to bo performed, must be
modified, |

;f the first argument is rcal then the
function needs to be cvaluated just
once,  LOCRTN cqual to 1 indicates

;f;;his situation, Else a whole column

of-arguments. is usad.

- VThe value of ‘L2 determinos which function

is to bo evaluated. .. . .

- 52 1.;" h ' ALGS(]) w111 now contain the vuluc of the

functiou at the dosircd point whon the

fir.t argunont is a constant. .
- This ASS!GN statement zs uscd when the

- first argumont is 2. column numbey and

~ will initiato the function evaluation.

- .for each value in tho column.

NS MR L ™
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58,59
63 70
64
65 80
66
) 67-60
e 70-73
i
'y 74
i | . |
” 79-82 100 ¢

67

" PUNCT (cont.)
When there'#re two arguments and the first
 ;:;‘is a éonstant, store the functional
n .ﬁalue in the designated column.
When there are two arguments and the first
"is a colum number, LOCRTN is 2.
1 will be used as a subscript to obtain
from the worksheet the input to be
“evaluated.
Check to sec if the end of the column has
been reached.
AX will be the argument in the function
evaluation, »
'GO TO tho section of the program in which
~the dosived evaluation will be por-
1 :formud. o | |
| The prdgram returns to this place aftq:_.
~ the function has beon 6valuatod. |
'-jf ﬁoéult is placed into the workshoet
:‘f~and subscripts are incremented. - -
324ui11‘bo used ‘to iuerement_the subscript
.  "§6§’th¢ second argumont in the three- |
agument caso and thus must bo' zoro if
| the second argument is a éonstant. :
“'Coupletqﬁthc'rcquixnd'comﬁﬁtations for the

: three-argumont~caso;whéroitho;first o

At A AT ALYy
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86-97

99-102

104

105-273 .

68

FUNCT (cont.)

argument is a constant,

110,120,115  This section is used for the three-argu-

ment case when the first aryuamt is a

column number.

250 . This statement is executed only when

c¢valuations must be made for a column,
and passes control to the appropriate
section where the label for the begin-
ning of the section will be assigned
to INDEX for use in the assigned GO
TO in line 67 or 90, '

275 Pass on to the next row of the worksheet,

if necessary.

299-610  The calculations for cach function are

porfoxmed in this section of the pro-

gram,

' GENER

PURPOSE: - This subxoutine is used for oxecuting the command GENERATE.

CCOMON BIOCK

BLOCKA.

BLOCKD

| VARTABLES USED
NAG |
_ RC, 1ARGS, KIND, NRMAX, NROW, NARGS . .

IR LT il oo+ RN I S St B S o P
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PR

‘GENER : (cont.)

LINE FORTRAN
NUMBER - _LAREL . COMMENTS

g : ‘Check for illegal number of arguments.

13 . 20 ‘ Obtain address of column.

. 19-21 30,40 All arguments must be floating point or ;
; | converted to floating point numbers, %
} 22-27 50 | Check that the end points and increments :
% i are iegal and find out how many rows

would be needed.

TN T e A T T Y T A AT Y S e M S PP I Y TR AP 2

GRIRTIC SURTLLC PRI RPPE I S

fort

28-29 If the GENERATE command requires more rows
than are available, the user is asked

to cancel the command or have it

T T Y 2 T

executed as far as possible,

B AT

bt e et LB L s Bl

32-45 110-150 Valucs are actually generated into the

ot

specified column,

A R, P

vttt g e

St Sl AN TN )

5 W g e

INPUT

[ R AR

PURPOSE: -~ This subroutine reads a line from the CRT roply arca.
The character stying is stoved in NUKCD and is converted into

& numevical codo stored in KARD.,

COMMON_PYOCK . VARIARLES USED
BLOCKA " KARD, NEWCD, KRUEND

L) ] A AN SR A - B il

e Y O . . .




70
. INVCHK (NB, DET,JP)
; PURPOSE: This subroutine is used for moving a matrix into ‘a scratch
1 . . area prior-to inverting it. An identity matrix is also placed
‘ into the scratch area since Gaussian elimination is used as
A the inversion:method.
COMMON BLOCK | VARIABLES USED
BLOCKD RC, iARGS, NROW
BLOCKE | L2
SCRAT | A (equivalenced to B)
| LINE - FORTRAN
NUMBER _LABEL_ COMMENTS
, 20 _ NA will be the dimension of the matrix,
| 22 i | ‘, 3¢ win point to the right hand side
| o R  vector. | |
23,24 . | " Initialize some constants.
‘ 25 | . JAP will be the addross of the matrix,
: E - - 26-40 o 9-12 - The DO 10 locp sets up NA records on a
I | | " _> "_Scratch— data sot, Each record contains
| _ . S : o . .-'a row of the matrix to.-bo inverted; |
I ‘this yow is obtained-in the D0 9 loop |
e : a_nd a row of the identity matrix i§
f';":gcrwrat:ud in tho D0 12 lbop. For.
a solving 8 system of lincar cquations,
“the rié_h_t hand sidé, vector is attached
e Ctotho mateix.
o
i _
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INVCHK (cont.)

e e e € 3 e s

LINE FORTRAN
NUMBER LABEL COMMENTS
% 42-46 213 Croate the last row for the commands
LINEAR and MLINEAR,
47 - 14 _ Call SPINV to invert the matrix,
INVERT

PURPOSE This subroutine is callod in response to the commands

MINVERT, INVERT, MLINEAR and LINEAR and checks arguments and

stores the results, (The calculations take place in the SPINV i

subroutine,) . ' . i

COMMON BLOCK -~ - VARIABLES USED
BLOCKA . NFLAG
BOCKD . - KC, TARGS, KIND, NARGS, NROW

- SCRAT ©© A (cguivalenced to B)
BLOCKE Lz =1 INVERT, MINVCRT
- 2 LINGAR, MLINEAR

- LENE FORTRAN o BN R
MMBER . LAWEL . gowWeNDS oo E

15 . “ .- Check the number of;arguments,}f T %' g

o . < --18~20 71200 - - Check for illegal arguments, - SR

£ A S At o5 5 Srmomria 4 s Cee A

2225 . A'az'J‘»-“~E;pand the five - argument form into an ;

ey,

- - equivalent’ six - argument form.*g_

> R e RN U ST . 2

i a L a - ] .
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R Aeas,

L3 B

LINE
NUMBER

21-30

31,32
33

34-39

a4

45,46

- 40-57

6063

FORTRAN
LABEL

90

95
96

72

INVERT- (cont.)

COMMENTS

- There is one matrix to check for LINEAR

and MLINEAR and two matrices to check
for INVERT and MINVERT. The implied
dimensions of the second matrix are

- placed into the argument array,

Check the legality of the matrices.

A 15 by 15 matrix is the largest matrix
inverted by this system,

Ml will contain the dimension of the
matrix to be inverted. For solving a
systom of linear equations the dimen-
'sion is one larger than the dimension

- of the matyix of coefficionts and one
‘needs tc-cbtain column uddrosses for

the last tuo avgumonts.,

- Nou-zowo determinant implics successful

inversion,

Sot constants which will be used-in
.. storing Yosultrs,

" Tho averse of the matrix is placed imto

tho worksheet,

“Store the solution of a systom of lincaxr

‘oquations.

TR s s B e Al e b A 1 0 i ety o, ki, - .
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|
| ‘ INVERT (cont.)
'LINE * FORTRAN
NUMBER LABEL COMMENTS
64-69 150,160 Write out the determinant of the matrix
on the screen.
; LOOKUP
' PURPOSE ; This subroutine coutains the dictionary of commands. An
entered command is comparecd with the entries in the dictionary
and indicators are set to identify the command.
- COMMON RBLOCK VARTABLES USED
- BLOCKB NAME, L1, L2
LINE ~ FORTRAN )
NUMBER ) LAREL COMMBNTS
% - 13-98 " These data statcments create a dictionaxy
i _ ~ of :commands,
b 106-230  104-360 Compare the comnand given by tho user
P - with tho dictionary of comwands. Set
%, ".Ll.and L2 to identify the command .
' 200 899 © Set L1 to 0 if the comsand is ot in the
_4 - dictionary. o
iy
kS
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MAIN
PURPOSE : This program contains a cross-reference table showing
for each labelled COMMON which subprogram it is used in, It
also shows for each subprogram those subprograms which refer-
ence it, It prepares a random access file and a plotting file,
initializes GMS, calls the OMNITAB driver routine, releases

GMS and closes the plotting file.

L IMMON BLOCK VARTABLES USED

BLANK IOVLY

MATRIX

PURPQSE ; This subroutine is wsed in executing the comnands MADD,
NSUB, MTRANS, ATRANS, AADD, ASUB, AWMULT, ADIVIDE, ARAISE,
ASCALAR, MSCALAR and SCALAR. o E

COMMON BLOCK L vaRIADLS UsWY

CBLOCKD - 4._", S e, 'I,sass,_.xxrxn;'é;;\t:t:s.-m;ow |
swr A
DK o L2eloMam

: . =3 MIRANS, ATRANS.
| w4 mOD
- .= 5 ASUB
. w9 AT
=7 ADVIDG

o Y o A e e A S e A st e o e e s e . e e e et gan e o v s

e - vt e o b e 0%

it v

s . R
ik L e
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7 Sxdan

7 A s o .

st
LA

e
ot

s o T

LT ARSI SR TR

g

TR s e R G e e e e T $e e A

ot N e Ry A ek A o e o S ety 2 T b s e e 1y e

COMMON BLOCK

LINE FORTRAN

NUMBER LABEL

22-24
30-35 100-140

42-44 605-610

a7 - 640

| S36t 660,680

66-69 85D

75

MATRIX (cont,)

VARTABLES USED

= 8 ARAISE

a 9 ASCALAR, MSCALAR, SCALAR

 COMMENTS
v-\Initialiie some constants,

Check the number of arguments for the

various commands,

All argumonts.at this point should appear
to be integer. This check will also
indicate an orror if amn excessive

aumbexr of arguments are uscd for

~ ASCALAR,  MSCALAR and SCALAR,

N2 points at eithor a constant or a column
for the cases in which not all arguments

define matrices.

For ASCALAR, MSCALAR und SCALAR the N2 -

avgument wust be a constant,

 Check the N2 argumort, IBP will point to

either a constaut or a column.  Manipu-
- lato the argument arvays 50 as to avoid

improper ezror detection later,

“This refors to the situation where only
~ one dimension is given for the matrix.

. Thus all arguments cxcept_tho‘firét two

y s
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LINE
NUMBER

71-79

88

092

| 97-105

106-138

T iy L e o

FORTRAN
LABEL

1300

- 1600

1700

1400,2000

2100-3560

76

MATRIX (cont.)

COMMENTS
must be moved out one place in the
TARGS array, Thus IARGS(4) will equal
IARGS(3) .

The dimensions of the second matrix are
not given., Arguments 7 and 8 must be
moved into 9 and 10 so that the implied
dimensions can be stored in 7 and 8.

" For MIRANS and ATRANS the number of
rows of the first becomes the number of
columns of the second and vice veorsa,
Also NROWPP, a stepping constant, must

be changed from NROW to 1.

- The dimensions of a third matyix must be

picked up from the dimonsions of ‘he

fivst.

- Chock whothey the matvices fit in tho

" worksheet., J, the number of matvices,

is oither 2 or 3.

Initialize some vaviables which will be

‘used in performing the roquixed

calculations,

- The required calculations are performed

and the results arc stored on-a scratch

L it

e et e e N G here T e

i ,
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MATRIX {cont.)

s LINE FORTRAN
: NUMBER LABEL COMMENTS

L data set.
142-150 4060,4080 The results are moved From the scratch

data set into the worksheet.

T

s

MDAMAD -~

~

Yoi e H

FURPOSE: This subroutine is used for executing the commands M(AI

kS and M(DA).

COMMON BLOCK 4 VARIABLES USED

S BLOCKA NFLAG

~ BLOCKD RC, IARGS, NROW, NARGS
oo 'BLOCKE 12 = 4 "M(AD)

| = 5 M(DA)

SCRAT A

v saAny o

LINE FORTRAN
NUMBLR _LABEL COMMENTS

L PG, R s e,
DG TR TR Ty

16 _— - There must be exactly seven arguments,

20-23 | All arguments must be integers,

20 YDP will contain the address of the column.
) 31-34 59 The coordinates of thoe result must te in

IARGS(S) and IARGS(6). Pick up the
dimensions from IARGS(3) and IARGS(4),

" el
T

TR T T T,

e,
P

—?}{‘ o

35-37 Both matrices must fit into the worksheet.

s

v

,

£

2

» ¥
j59 ‘
3B ‘ :
:3“«"‘ 1
*ﬁ'(y P
g Y
-y N :
‘%ﬁ-. 5
SE N
W %
e )

R e T T T . e . ) ‘ ‘
Gt R R L TR SR O i
e 1. - .
S . e et sm—— e e~
L ) N o AN




e

o e e —— e A . — N rmae v

e e A LA o A ki et

78

MDAMAD (cont.)

_ . umE  rorTRM
o - m LAREL : COMMENTS
‘ F T 46-55 280,260 > Initialize variables used in the calcu- .
_f. - .lations, Il and I2 are used to incre-
_ment subscripts and must be set to 1,0
‘for AD and to 0,1 for DA, ‘
56-65 300,400 - The required calculations are performed
| and the results are placed in a scratch
data set, -
66-73 400,440 The results arc placed into the specified :
part of the worksheet,
MISC2
PURPOSE ; This subroutine is ﬁsed for executing the commands CLOSE,

~COUNT, SHORTEN, EXPAND and DUPLICATE.

.4_-'.,..,‘.,“‘.._....,._.

COMMON BLOCK | VARIABLES USED
BLOCKA - : .V _NFLAG | )
BLOCKD  RC, TARGS, KIND, NRMAX, NARGS, NROW, NCOL
SCRAT . a |
BLOCKE - L2 = 1 CLOSE L
=2 cowr T
“ = 3 SHORTEN i

= 4 EXPAND | | o L
= § DUPLICATE |




S,

LINE
; NUMSER
£ 20
, 25-28
v
c 30 -

33

34-35

36-37
47-48

52

54

FORTRAN

5070

74

140

148

79

- MISC2 (cont.)

COMMENTS
' There must be at least two}érguments. '
L2 argument must be a constant (floating
point} for CLOSE(L2=1) and SHORTEN
(L2=3). KIND(L2) is set to O for use
in subsequent checks. !
- SHORTEN requires exactly five arguments,
Store the onc floating point argument in
ARGIL.
- COUNT must have exactly two arguments,
A1l arguments for CLOSE, COUNT and SHORTEN
should appear to be lqgitimate column
A"numbers.
Adjust elcments of IARGS so that they may
be used most-easily in .oxecuting the
command ,

The command must be applied to columns

-IARGS(2) through TARGS(NARGS). K will

point to the column being acted upon at

the moment.
- Compare each value in a column with the
. test value,
ot ocut of lcop if all rows in & columm

have been checked,

s g,
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"LINE
NUMBER

55-58 .

62-65

(7179

- 8§3-100

84-93

*94+100

105

106,107

108

109-111 -

113-118

FORTRAN

_LABEL

- 155

180
1200260

 300-380

320-360

370,380

400

450

80

MISC2 (cont.)

COMMENTS

- J1 points at the value to be deleted..

Each value below is moved up one row,

. -Fill out the column with zeros.

| Execute the command COUNT by searching

. for a non-zero value starting from the

~ bottom of the specified column,

~ Execute the command SHORTEN.

Search for the desired truncation point,

ARGl, Reset NRMAX accordingly,

‘Place the shortoned columns into the

designated coluﬁps.

The command EXPAND ﬂgquires exactly fouf
arguments. \.

The secoéd and third Qrguments are expect-

\ v
ed to e floating po&nt numbers,
; 4 :

-Check to gee if thero;ar§\fnough columns

for the rosults,

_ \
K1 plus the indox of a DO statomont will

. .bo used to insert results\in the

spocificd columns of the &srksheet.

- If the first argumont is a column number,

transfor the values into thé\scratch

. array A, o

e o gt o Bt 2 A bt O oo b RS, S

e et i,
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LINE
NUMBER

120,121

130-138
143-145

146

147-148

149-153

156

160-162

163-169

170-180

.  PURPOSE ;

FORTRAN
L.‘ K -‘I.E_La—

460,470

570,580
600

630

81

MISC2 (cont.)

COMMENTS
If the first argument is a constant, trans-
~ fer the values into A,

Complete execution of the command EXPAND.

~ The command DUPLICATE must have exactly

" seven integer arguments,

" 'Let the ninth axgument be the number of

duplications to be performed.

Arguments 2 through 7 become arguments 1
through 6. | |

Arguments 7 and 8 are implicd and must be
supplied for checking.

The number of duplications must be at least
one,

Set constants to be used in executing the
command,

Place the array to be duplicated onto-a
scratch data set. |

Execute the command.,

ML

This subroutine is used for the oxccution of the command

MMULT,

S BNt et e
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COMMON BLOCK

BLOCKA
BLOCKD
SCRAT

LINE
NUMBER

10
14

18-20
25-36

38

39

40

41-42

43-45

51-66

FORTRAWN
~LABEL

600
820-831

840

1100

3000--040

82

MMULT (cont.)

VARIABLES USED

NFLAG

'RC, IARGS, NROW, NARGS

A

 COMMENTS

IROWA is the number of rows of the result-
ing matrix.
Check the number of arguments.

All arguments must be integers.

If there are fower than ten arguments, then

manipulate the axgument list so as to
simulate the cquivalent ten-argument
form,

In the ten-argument form, the fourth and
seventh arguments must agree.

ICOLB is the number of columns of the
resulting matrix.

15 rows or 15 columns is tho limit on the
size of the product matrix,

Arvgunents 11 and 12 must contain the
dimensions of the resulting matrix,
Check that all three matrices fit within

the worksheet,

Perform the watrix multiplication and
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LINE
NUMBER

70-78

PURPOSE :

FORTRAN

LABEL

8080,8100

83

+MMULT (cont.)

store the results in a scratch data set.
The results are placed into the designated

- location in the worksheet.

MoP

This subroutine is used for the execution of the commands

‘ MbEFINE, ADEFINE, MZERO, AZERO, MERASE, AERASE, MIDENT, MDIAG,

ADIAG and MTRACE,

COMMON BLOCK

BLOCKA
BLOCKD
SCRAT

BLOCKE

VARIABLES USED

NFLAG

RC, IARGS, KIND, NROW, NARGS

A

L2 = 1 MDEFINE
& 2 ADBFINE
& 3 ADIAG
a 4 MDIAG
= 5 MZERO
= 6 AZERO
e 7 MERASE
= 8 AERASE
» 9 MIDENT
= 10 MTRACE
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LINE

NUMBER _

21

22

23

24,25
2

27-32

37

FORTRAN
LABEL

100

105

84

"MOP (cont.)

COMMENTS

For the commands MDEFINE and ADEFINE,
there must be either four or five
arguments.,

The last argument must be a floating point
number.

In the four-argument form, set the fourth
integer argument to the valuec of the
third integer argument. The fourth
‘ontoered argumont has to be floating
point and thus is stored in the array

ARGS,

‘Set constants for later use.

The first J arguments nust be integers.
For this command, tho last argument
will not bo an integer.

This code is used, for all the commands
oxecuted in this subroutine, to check
that tho required arguments are integers
and that the matrix fits into the work-
“sheet ,

JB is the boginning of the matrix in the

worksheeot,

N is the number of rows in the matrix,

Reslicih b 4
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LINE
NUMBER

36

40-48

49

51-57

58-69

66-79

82-85

87-89

FORTRAN

LABEL

110,120

150

160-170

180-188

200

220,230

85

MOP (cont.)

COMMENTS

Nothing more is necessary to execute the
command MTRACE (L2=10).

CONST is placed into the KA'th column of
the matrix and then CONSTA is placed
into the KA'th row of the column if
required.

Additional code must be cxecuted for the
commands MDIAG and ADIAG (L2=3,4).
For the commands MZERO, MERASE, AZERO and
AERASE, check for orrors and set

constants to 0,

For the command MIDENT, set comstants to
0 and 1 and check arguments.,

For tho commands MDIAG and ADIAG, set -
constants to 0 and, if the last argu-

'ment is a column numhor, storc the
column in the scratch axray A, Also

check arguments for errors,

Place the designated constant into the

diagonal of the matrix for tho commands
MDIAG and ADIAG,
Place the desigaated column into the

diagonnl of the spocified matrix,
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86
MOP (cont.)
LINE FORTRAN
NUMBER _LABEL COMMENTS
91-98 250 - Check arguments and prepare for execution
of the command MTRACE.
- 100-104 260,270 Calculate the trace of a matrix.
MOVE
PURPOSE This subroutine is used for executing the commands MOVE,
BLOCKTRANSFER, AMOVE and MMOVE, |
COMMON BLOCK | VARIABLES USED
BLOCKA NFLAG -
BLOCKD -RC, JARGS, NROW, NARGS
SCRAT A |
LINE FORTRAN -
NUMBER _LABEL _ COMMENTS.
13} | | ' There must bo exactly six arguman@s#l
23-25 70 - All arguments must be integers.
26-27 | | VThe dimonsions of the second matyix are '
takon from those of the first, -
' 28-30 © Check that the two matrices Fit into the
’ ;"uorksheet. _ »_
33-40 100,110 ,fv'.Copy thb {irst matrix onto a scratch}d@;a_A_

set,
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LINE
NUMBER

41-48

PURPOSE :

COMMON BLOCK

BLOCRA
BLOCKD
SCRAT
LINE
NUMDER
12

16

20

22,23

24-26
29-31

FORTRAN

LABEL

200,210

87

MOVE (cont.)

COMMENTS
Replace the second matrix by the one in

the scratch data set.

MRAISE |

This subroutine is used for executing the command MRAISE.

- FORTRAN
LABEL

VARIABLES USED

NPFLAG
RC, IARGS, KIND, NROW, NARGS
A

COMMENTS

ISIZB will contain the dimension of the

, matricos which must be square,

Thore mhst be oithor six or soven argumonts

'J_points to the power to which tho matrix
is to be raised.

‘The ninth argument will now contAin the
pover which must be at loast one.

All arguments nmust be integers,

~ If tho power is a floating point numbor,

change it to an intoger so that the

‘above chocks will not dotoct that it was

cotored as a floating point numbor.
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LINE

NUMBER

36

37,38

40-42

43-45

51

53

66-95

67

68-71

AL b sk il T 8 At e e bt A S = et o8 B e & e aren s

FORTRAN

1100,1150

4030,4040

‘OSO!SQQQ 7
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MRAISE (cont.)

COMMENTS

Check for squareness in the seven-argument
form,

In the seven-argument form, the sixth and
seventh arguments become the fifth and
sixth arguments.

Set the required arguments equal to the
given dimension of the matrix,

Check to soc if the two matrices fit into
the workshect,

NPOW will be tho numbor of matrix wmulti-
plications to be performed.

If the matrix is to be raised to the first
powor and the two specificd matrices
5rc:thc sane, nothing nccds to bo done.

Novo the matrix to the spocified locution

sinco no multiplication is required.

~ tion to bo done the specified number
of times, ' -
ISAVP will point toward the result matrix.
IRP points toward the matrix which rosulted
- fyom the provious matrix nultiplication

‘and wust initially point at the matrix

This loop forces the xequired multiplica-
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MRAISE (cont.)

LINE FORTRAN
NUMBER LABEL COMMENTS

specified first in the argument list,
72-95 4070-5040 Poerform the matrix multiplication.
79-82 4080 The row from the previous step must be
saved in a scratch array since the row
will be replaced as cach clement is

obtained.

MSCROW

PURPOSH This subroutine is used for oxecuting the commands PARSUM,

PARPROD, RMS, AVERAGE and SUM.

CCOMMON BEOGK© VARIABLES USED

BLOCKA ONELAG

OGO RC, JARGS, KIND, MR, NARGS, NIOH

BLOCGKE - L2el PR
- | a2 panead B
- =5 S
o 4 AVERAGE
. a5 SUY

LING . FORTRAN

NUMBER LABEL COMMENTS

12 : .. BLEM will be used for: summing a column.

16 4 - Obtain tho addross of tho fivst coluun

[P PN TN BN S
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MSCROW (cont.)

LINE + ORTRAN
NUMBER _LAREL COMMENTS
J1).
20 60 Obtain the address of the result column
(J2).
| 25,26 140 Three or more arguments are legal only
for the command SUM (L2 = 5).
28-31 100 All arguments betwcen the first and last
must be row numbors.
32  For the four-argunont form of SUM, the
socond argument cannot cxceed the third.
| 35-42 . 155 For tho four-argument form, sum from row
| I2 to »ow I3.
3 166 Stove the result in the indicated colum
_ 7 of the workshest. |
48-50 170,190 Sun the values in the indicatod vous.
,66~7G 220240 B Obtain partial swas and parvial products.
98 260,290 Gbtain RS,
83-85 - 300,310 Sum over all rows of a columi.

87 - Gbtain a colum average.

MTXCHR (J)

- PURPOSE: This subyoutino checks to see if thoe first J matyicos
defined in the argument list £it withisx the worksheet avid

- locates the stavting point of cach one within the worksheet

- - e A e s % e T A mren b
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MTXCHK (J) (cont.)

- array RC.

COMMON BLOCK VARTABLES USED

BLOCKD IARGS, KIND, NROW, NCOL

LINE FORTRAN
"NUMBER LABEL 'COMMENTS

20 J is the number of matrices to be checked,

thus JB is the number of arguments

required.
21 J will be 0 if no error is detected.
22-26 100 J is sot to 1 if a negative argument is
encountered.

27-32 120 Chock that each matrix fits into the
workshoet and sot IARGS(I) to point
4-to the upper loft hand corner of the
matrix.
34 ‘ 130 ~J is set to 2 if a matrix ovorflows the

wprkshoot.

BETHY

) | -‘-PURPOSE: This subyoutino is used for oxccuting tho coumands M(xX']
and M(X'X). '

nJ

COMMON BLOCK - VARTABLES USED.

BLOCKA - NFMG'V B

. K
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COMMON BLOCK
BLOCKD
BLOCKF
SCRAT
BLOCKE
LINE FORTRAN
NUMBER LABEL
19-21 10,20
23 40
25 . 60
27 100

92

~ MXTX (cont.)

VARIABLES USED

RC, IARGS, NARGS, NROW
NCTOP

A
12 =1 MQX')
=2 MEX'X)

Note: For other values of L2, subroutines

are called which execute the
commands M(X'AX), M(XAX'), M(AD),
M(AV), M(V'A).

COMMENTS

When L2 is 2, the command was M X. 1f
the number of arguments is six or less,
then the command is assumed to be

'M(X'X). Otherwisc, the command is

assumed to be M(X'AX).

Call tho subroutine MDAMAD for the commands

M(AD) and M(DA).

Call the subyoutine ARYVEC fox the commands

M(AV) or M(V'A).

" Tho commands M(XX') and M(X'X) must have

cithor five or six argwaonts.

- A1l argumonts must bo intogors.

e, oI




t
e e o i i o e

LINE
NUMBER

38-41

42-44

47-49

59~62
64-67
68-85

89-99

TURPOSE :

* BLOCKA

FORTRAN

LARBEL

200

320
340-440

500,520

93

MXTX (cont.)

COMMENTS
Transform the five-argument form into an

equivalent six-argument form.

‘Obtain the implied dimensions of the

resulting matrix and check to see that
it is not too large.

Check to see that the two matrices fit
within the workshect.

Prepare constants for the command M(XX').

Propare constants for the command M(X'X).

‘Perform the matrix multiplication and
store the rosults in the scratch data
set.

Placc the rosults into the designated

location in the worksheet.

NNAME (NAMEE)

This subroutine converts a string of up to six lotters into

© COMMON_BLOCK

two numexical valuos with tho first three lettoxs dotcimining

NAME(1) and the last three dotoxmining NAME(R).

VARTABLES USED

M, KARD




LINE
NUMBER

41,42

43-47

48-50

51,52

PURPOSE: ~ This function subpryogram scarches for a won~blank character

FORTRAN
- LABEL

10

20

e SR AS e vae M e - - se B
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NNAME (NAME) (cont.)

COMMENTS

Elements of MISC not changed later must
be 0.

The array KARD contains a numerical
representation of the input line. Up
to six characters will be checked.
Translation stops if a non-letter is
found. Tho value of MISC(I) is the
position of the i'th letter of the
string in the alphabot, i.e. MISC(I)=1
for A and MISC(I)=26 for Z.

Scan for the first non-letter following
the string.

The NAME array contains two values which
togother uniquely idontify the letter

string.

NONBLA(I)

starting with the M'th. - The valwe vetuvied wil) identify the

chazactor and M will indicate its position,

COMMON BLOCK

BLOCKA

‘VARTABLES USED

N, KARD

L m e

e e

Confoos e s e e s 24

R Ly RN b, £ b eI

SR v T RN .
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OMCONV (NWCD, 'KRD, 'KRDEND)
%ﬁ PURPOSE : This subroutine takes an array of KRDEND characters in NWCD
g and converts them into a numerical code in KRD.
;
LINE »
{ NUMBER COMMENTS
i 4,5 Store the addrosses of NWCD and KRD in
- registers 3 and 4.
6 Move 80 bytes from NWCD to KRD.
8-10 Store constants 0, 1, 4 in registors 5, 7,
2 8.
; 11 . Store the addross of KRDEND in register 9.
é 12 * Load the valuc of KRDEND into register 11.
éA 13 Register 6 will Lo used to contxol the BCT
% instruction below.
g 14 , _ The logs will be oxocuted KRDEND-1 timos.
% 18,16 . .. The first KRDGND-1 bytos obtained iu the
§ translation must be moved so that theve
g - oro three bytes bétwccn cach i then.
% 71 Tho wove nust bo porferned from right
_g' o o -  | o . to left and wogister 11 will contain
§ g | | » - the velative addross of the storuse byte,
% .él 1720 o : | This loop actually moves the required bytes
?' o using rogister S5 to zoyo out the threo
. 7 .- - bytes botween successive non-zoxo bythos.
21,22 - Porfowms a last move. -

e e e 9
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OMCONV (NWCD, KRD, KRDEND) (cont.)

LINE

NUMBER COMMENTS
24-42 Set up the translation tables.

oNIT

"PURPOSE: This is the principal subroutine and controls execution of

the entire program.

COMMON BLOCK VARTABLES USED
BLOCKA MODE, M, KARD, KARG, ARG, ARG2, NEWCD,

NEWCDS, KSAVE, NSAVE, NFLAG

BLOCKD . ARGTAB, NARGS
BLOCKE ' : NAME, L1, ISRFLG
KPLOT © " NPRAME, KKND, SIZE, SPACE
ws o Jnow |
CBLANK 0 KeY, TOVLY, ITYRE
e  FORTRAN
NUMBER  _LABEL  COMMENTS
257' S - -2; : 4 is the unit numoey for a duta set used

* in displuaying desived text oa the CRT

5CYO0N.
26-28 . © ¢ Initialize constants.
29-36 - "_; ’in&mparo for interrupts.

.n ;  .‘_514v~;-i ‘Present the initial diSplayAaf instructions,

ANt s B 12 i e L

i s ] SR I P O v
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The NAME array must be zeroed out before
Start the number of arguments, NARGS, at

J will be the index of an array ARGTAB

which contains information about the

If KEY is 31 then roturn to the GMS monitor.
Write READY on the screen except when the
previous conmand was not exocuted or
was MINVERT, INVERT, LINEAR or MLINEAR

Jr whon in input mode activated by

“Write out, on the screen, the row nunber

Those statoments process interrupts from

. the programmed function keyboard.

_ ‘Call the subroutine INPUT to process 4

command entered from the rogular key-

OMNIT (cont.)
LINE FORTRAN
NUMBER _LABEL _ COMMENTS
32-35 50
a new name is read.
36
0.
37
_arguments of a command.,
38 52
42
READ couand.
50-56 - 524,5240,999
’ | of the next row to be entered.
61 528 Await userts command.
6374 53,53
7 54
boasd.
82-54 - 55

;M will be incromented so as to cnable the

‘ontive line to be read.

B S B e e A L B




LINE
NUMBER

85
87,88

92

100-102
106,107

111-119

129

130
131

FORTRAN
LABEL

70

87

88,554,885

98

OMNIT (cont.)

COMMENTS

Ship all special characters except for $,
If § is encountered then processing
for the current linc may cease.

Numbers in the line before the command
are illegal except in the input mode.

When a letter is found, call thc sub-
routine NNAME to compile it and store
its numsri;al equivalent in NAME(1)
and NAME(2),

When the command is OMNITAB, resot certain
variables and restart.

When the command is STOP, retura control

to the GMS monitor.

The command ROW is logal only whon in the

© READ initiated input mode. Detexmine

its argument and vesot the row counter,

©JROW, accordingly.

Branch to 100 for nwabers and to 90 for

“letters.,

" Branch to 100 for asterisks.

*Braneh to 200 for cnd of line,

.

B T
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LINE
NUMBER

137

142-143
157

159,160

166,167

170-172

180-185

FORTRAN
JABEL

920

103

105

110,115

B 120,125

99

OMNIT (cont.)

COMMENTS

A second name following the command may
be a comnand qualifier and must be
treated as the command was treated.

At lcast one character can be skipped if
the command was M.

Call the subroutinc AARGS when a string
of numbers is found.

When a floating point number is found,
set the J'th olement of ARGTAB to 0,
The actual number will be thc next

elomont in ARGTAB.

 Add 8192 to an integer argumont and check

that it is greater than 0. This will
distinguish it later from other types

. of argumonts.

Place the assembled argumont into ARGTAD

and increase by 1 the nusbor of
- arguments, | ' |
KARG=1 if only one asterisk is found.
KARG=0 if two asterisks are found., -

The subroutine ASTER is used to

asscuble argumeats involving asterisks.

e ptalp e ity
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LINE FORTRAN
NUMBER LAPEL
205 135
207-211 140
213-216 150,155
265 T 202
| 266-269 . . 209
27M-282 . 9002-9006

| .257-289

210

100

OMNIT (cont.)

COMMENTS

The value of ARGTAB(J) will indicatr~ the
variable and its type.

A worksheet referencc requires a pair of
values in ARGTAB. The sign of the
second indicates whether the worksheet
refercnce is to be floating point or
integer.,

If a stxing of three or more astorisks is
found, sot ARGTAB(J) to -1, oxcoept

¥

whon J is 1. An exrvor occurs when an
~asterisk string is not preceded by an
argumont. ' '
Call the subroutine EXPAND to convert thu'-
. informa.éion in ARGTAL into a form
 which is used by the subraucines; a
1"whieh oxecute the commands.
Data enters the workshcet_féllowingra
READ(ISRFLUS0) or SET(ISKFLG=1)
The cntered line is saved for lgter xecall. -
Chock nage against dictionary of names by'
calling LOOKUP. If L1 is not 0, the

nane was found in the dictionary. If

|
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OMNIT (cont.)

= 11 DEMOTE

LINE FORTRAN

NUMBER LABEL COMMENTS
no name is found, an error results if
the program is not in the input mode.

295 220 Reset MODE to 1, the interprective mode.

296 222 Sec corment for line 265.

297 Call the subroutinc XECUTE which calls
the zppropriate subroutine necessary
to exccute the given command.

298 Go back to the beginning for the next
command,

POMOTE
PURPOSE ; This subroutine is used for exccuting the communds PROMOTE
: Cand DRMOTE.
COMMON BLOCK  VAWIABLES UKD
BLOCKA  NELAG )
BLOCKD . RC, JARGS, NIGAX, NROW, NARGS, NCOL
BUOCKE B L2 = 10 PRONOTE |

B S
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PDMOTE (cont.)

LINE FORTRAN

NUMBER LABEL COMMENTS

13 L2 is transformed o 0 for PROMOTE and to
1 for DEMOTE.

14 There must bs in odd number of arguments.

18 30 NR is the length of the shift.

20-22 3l Shift all the arguments but the first,
Thus the first NARGS(NARGS-1) arguments
shoild be column numbers,

26,27 S2 Chock to seo if the arguments ave legiti-
mate column numbers,

3436 40 - If the shift is negative, change it to be

| positive, The value 6f L2 must also
be changed,

41 o _ | For tho cownand DEMOTE, cheek that the

o | execution vill not reach beyoud tho
, end of any colusn, o
- 48-52 .95 If the enly argurent for PROMOTE is NRMAX,
| | then the eatire worksheet will bc-
zovoed out,
54,55 100 _ - LIMIT is twice the number of colﬁmns to be

prowoted ov dewoted, If no columns are
specificd, then all colusms are to be

nscda
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;
PDMOTE (cont.)
LINE FORTRAN '
NIMBER LABEL COMMENTS
64-66 Set consténts when no columns. are speci- ?
fied,
68,69 120 Set consta.ts when columns are specified. 4
74-79 140 Execute the command DEMOTE, |
84-89 150,160 In response to the commard PROMOTE,.move %
' the first column into the second of a :
pair of columns, The first NR will be
lest, : %
94-97 170 If columns are specified, fill the bottom g
| of the second of a pair of coiumns Z
with 0's, o ;
99 : | — if the command was DEMOTE, then NRMAX ;
must be increased, ?
PFINT %
PURPOSE ; This subroutine sets ITYPE to 1 when the wait state is i
interruptod by depression of a programmed function key. KEY i
is set to the number of the key which was depressed. §
COMMON BLOCK VARIABLES USED ;
BLANK | ©rTYen, KEY )

s Lo i

v S 2 abe - - 4 - -~ . b R S g
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PURPOSE: This subroutine locates a physical constant when one is

used and finds its value,

COMMON BLOCK
BLOCKA
PCONST

LINE 'FORTRAN

NUMBER LABEL

9-12 20
13

15

PURPOSE This subroutine displays a command after it has been

enterod and gives the user a chance to chock it before having it

exocuted.

COMMON BLOCK
BLOCKA
KPLOT

BLANK

104

et s e bt et N e ey i S S T

PHYCON (NAME)

VARIABLES USED
ARG |
P,N |

COMMENTS

Check to see if NAME is a predefined

constant,
Set ARG to 0 if NAME does not correspond
. to a name in the constant table N, ’
Obtain the value of the constant from P. ;

PLBK

VARTABLES USED

NEWCD, NPLAG
'NFRAME, KKND, SIZE, SPACE

KBY, ITYPE

g
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PLBK (cont.)

LINE FORTRAN
NUMBER LABEL COMMENTS

i
o e st e et s A LS e e D 5 € e R

e kAR ek Fn, it Y R AN

g _; f . 11 Display the line which the user has just

' g. entered,

13-16 - Inform the user that there is no syntax %
error and ask him to confirm the

i " command or cancel it,

i . % 23-24 Transmit the CRT image to a data sot for

RN i SN o a5

plotting.
b 27 1448 NFLAG is set to 1 to halt execution of
the command,

28 Erase the command from the screen. g

PRGRAM(101)

P et

PURPOSE: This subroutine is used for displaying the program which

tho user has written. : : - _ 4

m © COMMON BLOCK - © VARTADLES USED ;

s

:%'
x

BLOCKA © 7+ NEWCDS, KSAVE, NSAVE

e

R W e

KPLOT - B NPRAME, KKNO, SI2E, SPACE
O BLANK - KBY, YOVLY, ITYPE

LINE FORTRAN
NUMBER . LABEL COMMENTS

13-22 2,25 ° . The user is given a chance to sce the

_commands he has ontered if ho fills
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PRGRAM(I01) (cont.)

LINE FORTRAN
NUMBER LABEL COMMENTS

up the space for storing commands,

There is space available for 200

lines,

23-25
47-49

66-68 plotting on CALCOMP,
11

Transmit CRT image to 2 data set for

I01 will be 0 when the user decides to
list his program on the screen,

34 IOVLY is the associated variable,

35-41 40 Read the entered program from data
sot NSAVE and write it onto the
/screon,

5560 " Write out any lines which have not yet

been stored on tho data set,

PROROW

PURPOSE s This subroutine is used for cxecuting tho commandé'

ROSUM and PRODUCT.

. COWMON BLOCK . “i"\'mtmums USED
* BLOCKA NG |

COBOGW Lzl ROWSWN I

> - TV ot ) st ww\wm “

s e e A G b
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PROROW (cont.) ;
| COMMON BLOCK VARIABLES USED :
SCRAT A !
LINE FORTRAN
NUMBER LABEL COMMENTS ,
13-22 40-60 Check for errors, |
3 25,26 CONST nust be 0 for ROWSUM and 1 for ;
| PRODUCT, §
| 27,28 Rowsums and products are accumulated in §
the array A, ’ %
30-37 140,150 Obtain row sums or row products for the E
three-argument form where IAl is the %
beginning of the first column and IA2 §
is the beginning of the second column §
in the argument list, Accumulate the é
{

results in the scratch array A,
38-41 170,180 Storo the rosults into specificd column
' | in the workshect,
43-52 - 200-250 -Obtain row sums or row products whon
spocific columns vather than a range

of columns is spocified,.
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READQ

f ; ? PURPOSE : This subroutine is used when the program is in input mode
: }i to set a line of data into the appropriate row following a
é s READ command.

: . COMMON BLOCK VARIABLES USED

BLOCKA NEWCD

L BLOCKD RC, IARGS, KIND, NRMAX, NROW

. QRS . J, NNARG

- LINE FORTRAN

: NUMBER LABEL COMMENTS

é e 19-30 A row of data is entored into the work-
i B sheet,

? s 27 Write the row of data onto the screen.
; h 31,32 J contains the number of rows entoved,
? & NRMAX is adjusted, if necessary.
T READX

?I 'g PURPOST: This subrvoutine is called to exccute the command READ.
COMMON_BLOCK o VARIABLES USED

i BLOCKA MODE, NEWCD
i BLOCKD - o ARGS (cquivalonced to the ond of KC),
JARGS, NARGS
R L
3 4
-4

O N NS I R PR DR
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COMMON BLOCK
BLOCKE

QRS

LINE

NUMBER
13-19

24

32-35

33

37

PURPOSE;

COMMON BLOCK

CLOCKA
BLOCKD

BLOCKE

L e e L o
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READX (cont.)
VARIABLES USED

ISRFLG
J, NNARG
FORTRAN
LABEL COMMENTS
5-15 Check for errors,
MODE = 2 indicates that data are entered.
30 Process the argument list.

Column addresses are stored starting at
the 40th element of IARGS.
NNARG will contain the number of columns

into which data ave entered.

RESET

This subroutine is used for oxecuting the command RESET.

VARIABLES USin

NILAG
IARGS, ARGS (equivalencod to the end of
RC), KIND, NRMAX, NROW, NARGS, VWXYZ
: L2el V
e 2 W
=3 X

o4 Y

R AL NN o SRR S B S s

e 2w S
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COMMON BLOCK

LINE
NUMBER

12
19

25

32

33

PURPOSE

FORTRAN

LABEL

30

110

RESET (cont.)
VARIABLES USED

=5 2
= 6 NRMAX

COMMENTS

Only one irggment is allowed.

NRMAX is an integer. Thus a real argu-
mont must be transformed into an
integor argument,

Reset NRMAX.

Real argumonts are oxpected, Transform
integor argumonts into roal ones,

Rosct the designated variable.

BCRAM(NC, 1)

This subrqutine is used to read and writo'from a seratch

filo whon the scratch array A alone is not sufficiontly large.

COMMON_BLOCK -

- BLOCKA
BLANK
SCRAT

VARIABLES USED

NSAVE
IOVLY
A

S A A S W1, et bt e g, TeRRTS S

A o o R b

ey
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SCRAM(NC, IT) (cont.)

LINE FORTRAN
NUMBER LABEL COMMENTS

4 IPTR is used to hold the value of the

L TR P RE R S

I

associated variable IOVLY which is

R At L0

used for storing the lines of a
progranm,

S The first forty records are reserved

LT L R Y

for ontered program lines.

6 IT is 2 for write and 1 for read.

SET

i PURPQSE: This subroutine is called in response to the command

SET.

COMMON BLOCK VARTABLES USED

BLOCKA | ~ NFLAG, MODE
BLOCKD | XARGS, KIND, NROW, NARGS
\ BLOCKE | ~ ISRPLG
ows  NDROW, J
LING " FORTRAN
. NUMBER  _LABEL - COMMENTS
20 - -ZG o ~ NDROW marks the ond location of tho

-column in tho worksheet,

TN £ e ey A e T
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LINE
NUMBER

26

29
30

PURPOSE:

FORTRAN

LABEL

24

112

SET (cont.)

J, which marks the location at which
storage is to begin, must, be increas-
ed if row 1 is not the first row to
be used.

ISRFLG=1 indicates SET command.

MODE=2 is the data input mode,

SETQ

This subroutine is used for entering data into the

worksheet following a SET command.

BLOCK

COMMON

BLOCKA
BLOCKD
@RS

LINE

NUMBER

1

FORTRAN

VARTABLES USED

NBLAG
"' IARGS, KIND, NRMAX, NROW, NARGS
NDROW, J

COMMENTS

J and 9J mark the first and last rows - C a

into which tho avguments will be

" placed.

|
R Ao BR N F i1
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SETQ (cont.)

LINE FORTRAN
NUMBER LAREL COMMENTS

18-20 If there are too many arguments to fit
into the column, the user is notified
of this fact and may cancel the
command.

24,25 If some of the arguments can be inserted
into the column, JJ is reset to the
ond of the column,

28-35 15,20,30 The arguments arc entered into the work-
sheet,

36 ' J is resct to mark the row where storage

‘ will resume with the noxt command.
37 o 7 Roset NRMAX if its current value has beon

oxceedod.,
SORDER

PURPOSE:  This subroutine is used for exocuting the comnands SORT,

ORDER, HIGRARCHY. .

~ COMMON BLOCK  VARIABLES USED

BLOCKA  NPLAG
BLOCKD RC, JARGS, NRMAX, NARGS

 SCRAT A

P et ey et L Sttt bty 4 i e 4wy s mws e i el e

o o g
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COMMON BLOCK

BLOCKE

LINE
NUMBER

14-21
22,23

29-32

35-38

- 39-53

54-59

60-62

6

FORTRAN
LABEL

10-50
60

130,140

160,200

210,230

240,250

114

SORDER (cont,)

VARIABLES USED

L2 = 8 SORT
= 9 ORDER
=14 HIERARCHY

COMMENTS

Check for errors.

The command HIERARCHY (L2=14) must have
exactly two arguments.

1f NRMAX=1, do nothing for SORT and ORDER
or place a 1 in the column indicated

by the sgcond argument for HIERARCHY,

. Place the column into A and the row

nunbors into NUM,

Ordor the columns from low to high in A,
NUM(1)} will contain the vow numbey
of the I'th ovdexed value,

Coupleted the HIERARCHY commuand by place-
ing the ranks of the £i. st column: into

the second column.

'Replaco the original column by the ordered

- column,

- Nothing else nceds io be done if theve is

Jjust one argument.

e e, gt

[
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SORDER (cont.)

LINE FORTRAN

NUMBER LABEL COMMENTS

64-68 Prepare to sort the next column,

69-77 250-310 Rearrange subsequent columns using the

ordering obtained for the first,

SPINV(M,DET)

PURPOSE: This subroutine inverts a matrix of dimension M using

Gaussian climination and calculates its determinant, DET.

COMMON BLOCK VARIABLES USED

SCRAT A (equivalenced with B)

LINE " FORTRAN

NUMBER LADEL - COMMENTS

12 T '-Initialize DET to 1 so that the value of

the determinant can be detexwined later

by ﬂultiplyingIthe pivotal eloments,

3 | N is the nusbor of rows,
-4 . N2 is the number of coluuns,
15-36 12,13,20 Search for the largest elemont in the L'th

column, Start initially at column 1,
41,42 30 - € is tho largest elemont in the C'th -
: ‘columy, If it is 0, then the matrix

is singular and the determinant is 0,




 BLOCKA
BLOCKD
PLOCKD

4, Lt T e e e e - —— _
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SFINV(M,DET) (cont.)

LINE FORTRAN
NUMBER LABEL COMMENTS
38 22 Lheck to sec if any interchanging of rows
is necessary. The L'th row must
contain the largest element in the
L'th column.
49-56 24,25 Switch row J1 and row L.
60-80 32,3235,321- Zero out all clements except the pivotal
2 element in the Lth column.
76,77 Check for ncar singularity.
85-92 Divide by the pivotal elements and
calculate the determinant.
STATD
TuRPOSH: This subroutine is usod for oxecuting the commands YORMX,
YORNP, YORMZ, GAMX,VGANP. GAMZ, CHIX, CHIP, CHIZ, 11X, TIP,
fT2, DETAX, DETAP, BETAZ, FIX, HIP, FFZ, | |
COMMON NOTK © VARIABLES USED

- NPLAG
©RC, NRMAX, NARGS
L2el YORMK =2 YORMP

=3 Yoruz =4 GAMX
CeS GUP = 6 GANZ
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¥ ' { STATD (cont.)

COMMON RLOCK ‘'VARIABLES USED

| v A ot

7 CHIX = 8§ CHIP

\

1
w

: CHIZ =10 TTX
| =11 TTP =12 TIZ
¢ =13 BETAX =1 BETAP

=15 BETAZ =16 FFX

=17 - FFP =18 FFZ

N . LINE FORTRAN

T NUMBER  _LAREL COMMENTS |
1 ?, 15-17 Check for corrcct number of arguments. %
> ; 18,19 IL will point to the beginning of the %
_; \% colum in which the results cre to be 2
? g' placed. %
E % 24 40 - ILZ will point to the end of the column g
E § of results. §
§ 26-32 45,50 A Convert all arguments oxcept for tho last g
? . - ] - one into a form which can be used by %
g % tho execution loops later. Both 3
{;, g ccastants and colunn numbers are 5
? % ' acceptable arguments.
.‘E " 40,41 J will bo 1 if all arguments but the iast
f%_ “are constants. Tho function will only :
| g ) be ovaluated once if INDEX1 is 100 - 3
g and ropeatedly if INDEXI is 105. . %
\




R Y,

LINE
NUMBER

42,43

44-49

51

5355

56,57

58-60

i
LI I
|

. FORTRAN
LABEL

80-90

100

903
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STATD (cont.)

- COMMENTS

This computed GO TO is used only once and :
passes control to the section of the |
subroutine in which the required
evaluation is performed.

Obtain the next arguments to supply to
the subroutines which execute the
required task.

Y is the valuc of the function with the
given arguments. Place it in the
designated column.

Place the value of the function into a
row of the designated column and
increment IL so that the next row will
be used next. If the end of the
colunn has boen exceoded then cxoéutiou

‘is finished.

This assigned GO TO is used for all
‘arguments but tho first and passes
control to the required scction of the
worksheot. |

Y is sot to 0 if an avithmotic orror

occurs and exccuticn continuos.

JR et A BRI £ A o ) ST S Tt

e s (S g anmin | Ay
3 i 4

i i
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e STATD (cont.)

LINE FORTRAN :
NUMBER LABEL COMMENTS

61-130 110-281 Each of the commands is executed by a
. - call to a subroutine within this

. | “section of tho progran.

P R T A i

TRANSF

"PURPOSE: This subroutine is used for oiecuting the commands

M(X'AX) and M(XAX').

B i | R B LS LRI TR A

COMMON BLOCK VARTABLES USED i

BLOCKA - : NFLAG

ST AR i =)

IR S T N
ST

BLOCKD - RC, TARGS, NROW, NARGS, KIND

ok

BLOCKE . 12e1 MEAXY |
a2 MX'AX) o E

SCRAT - A - - 4

LINE FORTRAN |
NUMBER LABEL  COMMENTS

B g e o i et N 4 e

i 18 ‘ ‘Thore must be Lotween 8 and 10 argumonts.
19-21 ~ A argumonts must bo integers.

27 Por tho ninc-argumont form, one cxtra

R T N s Ty T A

argument is givon. Check that it is

consistont.

. A\ t B s i el S o e ] o e o a b - Y W-’ - =~ blaital v
N . -




LINE
NUMBER

29
36-46
48-50
51,52
53-55
64-66
68-70
n

. 74-88

- 89-101
102-115

TS -;AM“?..*‘&WMJ..;, Soaian,

FORTRAN

"~ LABEL

200
240-260

280,300

80
90

95-120
150-180
800,820

120

TRANSF (cont.)

"‘COMMENTS
For the ten argument form, two extga::
| afguments must be checked.
Expand the eight-argument form into the
equivalent ten-argument form.
Ekpand the nine-argument form into the
equivalent ten-argument form.
Set arguments 11 and 12 to the implied
dimensions of the result.
Chock that all three matrices fit in the
worksheet.,
Set constants for executing M(X'AX).
-Set constants for cxecuting M(XAX').
Check that the dimension of the result
" does not exceed an allowable limit.
Perform the first matrix multiplication.
Perform tho sccond matrix multiplication.
Placo the vosulting matrix into the o

worksheot.
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VARCON (NAME)

PURPOSE : This subroutine checks to see if a name is one of the
user controlled variables. ARG will indicate which variable

or will be set to 0 if the name does not match.

COMMON BLOCK VARTABLES USED

BLOCKA | ARG

VECTOR(A,J)

"PURPOSE: This subroutine takes the valuc A and stores it in NRMAX

succossive locations in the worksheet starting at RC(J).

COMMON BLOCK VARIABLES USED

BLOCKD RC, NRMAX

WORKD (*)

PURPOSE:  7This subroutine is used to dispiay workshoot sections. -

COMMON BLOCK ' . VARIABLUS USED

oBlOCK - KC
" BLANK | B

- 3 .. i et 28
i R A 3 . -

B et
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WORKD(*) (cont.)

LINE FORTRAN
NUMBER LAREL COMMENTS

10 This arithmetic assignment subroutine is
used to obtain the address of the
element in the I'th row and J'th colum
of the worksheet. |

12 1 KEM is the worksheet section to be
displayed.

13-17 80 Erase the screcn and write out a heading
on the screen. E

18-20 IA is the top row on the screen and IB |

is the bottom row. If KEY is less

% ‘ ' ' than 10, a top section is displayed. 1

Othexwise, a lower section is dis-

5 \ played. _
: '\ : 21,22 "JA and JB are the numbers of the columns
. , which will appear on the left (JA)

and on the right (JB) of tho scroom.

Co ot F b . N
R PNEALIRS KT P P I 0 KT T S

Only five colums are displayod at

one timo.

o Cers gttt .
S PO AL TS P

:%j - 23-30 8,84  Write out the column nuabors. ' 1
31-45 10,85,9 - Display tho worksheot section. The

contents aro dispatched to the scroon

o
N
s
N
I
>,

oight rows at a time.

st e

b - et b e i b o

R e o e
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|

XECUTE }

PURPOSE : This subroutine passes control to the subroutine in - g

which the current command is to be executed. é

g

COMMON BLOCK VARIABLES USED I
BLOCKA NEWCD, NEWCDS, KSAVE, NSAVE, NFLAG
i BLOCKE L1, L2
! BLANK KEY, TOVLY |
LINE FORTRAN ;

*NUMBER _LABEL 'COMMENTS
10,11 920 The value of L1 determines which sub-

routine to call to cxecute a given §

command, ;

12-68 100-3000 Various subroutines arc called to execute %

given commands. g

70,73 9001 "The command is stored in the array NEWCDS. é

72 “Five commands are stored in NEWCDS before ;

being stored in a data sot. é

75 Thoro is room for forty records in the i
data sot. ?'

78 Notify the usor tﬁat tho. data sot has ;

boen filled. i

§
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XOMNIT
PURPOSE This subroutine initializes several variables in the
system.
"COMMON BLOCK - VARTABLES USED
BLOCKA MODE, KSAVE
BLOCKD NRMAX
BLANK IOVLY
XPND(T.K,Y,KND)
‘PURPOSE : This subroutine is used during the compiling of an

entered line to obtain arguments when asterisks have been

used. T contains the information concerning the nature of

the argument. Y will be set to the value of the indicated
argument. K will be set to 0 if determining Y required.only
one element of T, and to 1 if two clements were required. A
nogative K indicates an error. KND will be used to distinguish

floating point arguments from integer arguments.

COMMON BLOCK .t VARIABLES USED

BLOCKD - RC, YARGS, KIND, NRMAX, NROW, VWXYZ
LINE FORTRAN

NUMBER _LABEL COMMENTS

15 _ IT will be used to dotormine what kind

of argumont is being used.
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'XPND(T,K,Y,KND) (cont.)

ST AN MR e s
0 SR MU NS E SR e  S S e T

A LINE FORTRAN
R NUMBER LABEL COMMENTS

20 A ~ The argument is a worksheet reference.
Transform IT so that it will represent

the row.

21 | Check that the row is within the limits

of the worksheect.

o BB AR AR

24-27 41 The second element of T contains the

R

column number. J will point to the

head of the colum,

AT YRR

30 46 - J now points to the desired argument.

ORI

31,32 KND will be 0 if T(2) is positive and 1
| if T(2) is hegative.
33 Set Y to the desired value. J-1 will

point to the correct location in the

&,
&
£

worksheot,

£ 34 Set K to 1 to indicato that two values
3
2 ' from T were neoded.

& - 39-40 60 IU will indicato which variable is
referrod to and KND will indicate its

type.

VWXYZ array.

; - B 41 "~ Sot K to 0 to indicate that only one value
iﬁ‘ : § from T was noeded.

b v -

I | 43 Pick up the roquired argumont from tho

/ £ . :

f

-

e e oo 0 A P i SV, okt Bl
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RSP

LINE
NUMBER

45

B

© s et A,

A e e e T NE S U

FORTRAN

LABEL

F. - . e S
B

- XPND(T,K,Y,KND) (cont.)

CoMMENTS

The required argument is NRMAX.

126
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CHAPTER IV

THE ADDITION OF COMMANDS

One can add commands to interactive OMNITAB in several ways. In
pany cases the new command can be embedded within an existing sub-

program. In other cases, a new subprogram must be writton. Both

methods will be dc.aonstrated.

AR TR R TSP IS

A specific example of the first method mentioned above will be

illustrated by the addition of the TRACE operation before the general

procedure is outlined. When adding a command to interactive OMNITAB,

i T R T TRAL SR LTI 0,

one must consider what form the command should take. Trace is a matrix
command. Honce, the key word should be MTRACE. (The prefix M indicates
that this comrand is part of the set of matrix operations.) Two

additional items of information are necessary for dotermining the trace

of a matrix, The user must identify the matrix and indicate where its
trace, the single scalar quantity, is to be stored. A matrix can be ' ;
identified using four arguments (coordinates in the worksheot where it

bogins, number of rows, and number of columns), and its traco can be

stored in a designated coordinate requiring two additiomal arguments.,
If tho number of vows is diffevent from the number of columns, the
iesser of tho two is taken &s the order of tho matrix of which the
trace is to be calculated. Thus the command MTRACE requires, in

goneral, six arguments. If only fivo are statod a regular traco will

NP Bogni Lo
"bfi!""fy;"::f"."vf"".‘m'l’!ﬂ;*.-fhfﬁ:‘?’?'gﬁ UV O L A S I S TR R W e e T TR v

7 cron SR L 8 ARG B0 5 A TR 82 B ity e
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be assumed, and the program will duplicate the third argument (number
of rows.) The first two arguments will specify the upper left hand
corner of the matrix, The last two wili specify the coordinate where
the trace is to be stored. The remaining argument(s) will specify the
dimension of the matrix,

The MTRACE command has been added in the following steps:
(1) Obtain the source program of SUBROUTINE LOOKUP (Appendix,
page 225) and make the following changes
(a) The DIMENSION of MA must be increased from MA(18) to
MA(20), (Sce comments below,)
(b) In DATA MA/ .... / the two intogers 10035 and 815 must
be added. (Sce explanation below.)
(c) The DO-loop starting at statement number 250 must be
extended from 9 to 10,
(2) Obtain the source program of SUBROUTINE MOP (Appendix,
- page 245 )
(a) The computed GO TO statoment (preceding 100) must be
oxtonded; after the last statcment number (160), add
a new one (o.g., 250),
(b) Throo lines below statoment numbor 105, insert (after
“J=1): IP (1L2.EQ,10) J=2  and, about half-way betweea
statoments 105 and 110, insert: IF(L2,LQ.10) GO TO

k
M
i
3
1
3
&
|
I
3
B
4
k!
L3
B
A8
N
%

260, 7
~ (¢) - Somewhere, after a closed section (an unconditional

G0 70, or a RETURN) insort:

T B b ik 2R, elv AR 3 55, e B S5 iy SANRS MY Pt a1 Abme S g ¢ g+ e
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250 TARGS(7)=1
IARGS (8)=1
J=NARGS
IF (NARGS.NE,5.AND .NARGS.NE.6) GO TO 10
IF (NARGS.EQ.6) GO TO 105
TARGS (6)=IARGS (5)
IARGS (5)=TARGS (4)
TARGS (4)=IARGS (3)
GO TO 105

(d) Also add (aiter another closed branch)

260 TRACE=0.
N=MINO (TARGS (3) , IARGS (4))
DO 270 NA=1,N
TRACE=TRACE+RC (JB)

270 JB=JB+NROW+1
ICX=JARGS (5)
RC(ICX)=TRACE
RETURN

(3) Submit the following batch program:

//EXEC FORTGCL,PARM.FORT='MAP',PARM. LKED=(XREF,LET,0VLY),

REGION=160K

//PORT .SYSIN DD *

/i‘

Hore
that

added;

insert the squ}ce decks of all subprograms
have been modified and any new subprograms
in this instance

SUBROUTINE LOORUP

SUBRO

Hore
F:gur

J/LKED, Y
and ending with
INSERT LOOKUP

/*

A e e W 4 s s b B T ke G0 ke 7

-

UTINE MOP

insort the "LOAD MODULEM JCL saquenco.
¢ IV-1, starting with ‘
SLIB DD DSN=8YS1.GRAPHLIRB, DISPz&uR

J T Y

Ty, S S PUTTE R i

O PRI 4
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FIGURE IV-1
3 pages

LOAD MODULE JCL SEQUENCE

{//LKED.SYSLIB DD DSN=SYS1.GRAPHLIB,DISP=SHR
// DD DSN=SYS1,UGALIB,DISP=SHR

// DD DSNAME=SYS1,FORTLIB,DISP=SHR
// DD DSN=SYS1,SSPLIB, DISP=SHR

// DD DSN=SYS1, lem DISP=SHR -
// DD DSN=SYS1,GMSLIB,DISP=SHR
//LKED.SYSIMOD DD DS'{=SYS1.GRAPHLIR(OMTA3),DISP=SHR

SPACE=(TRK, (1,0,1))

//LKED,SYSIN Db *

INCLUDE SYSLIB(OMTAB)

ENTRY MAIN

OVERLAY ONE

INSERT ASTER

OVERLAY TWO

INSERT NONBLA

OVERLAY TWO

INSERT PHYCON

OVERLAY TWO

CINSERT VARCON

OVERLAY ONE

INSERT XECUTE

OVERLAY TWO

INSERT STATD

OVERLAY THRER

INSERT GAMP,CHIX,CHIP,CHIZ
COVERLAY THREE

INSERT BETAX, BETAP, FFX,PRP, TYX,TTP |
OVERLAY THREL
- INSERT BETAZ,VFZ,TTZ

OVERLAY THO

INSERT MISC2

OVERLAY THO

SO INSERT MOVE

~OVERLAY TVHO

INSERT POMOTE

OVERLAY ThO

INSERT MSCROW

OVERLAY ThO

INSERT PROROW

130
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OVERLAY TWO S ' é
INSERT DEFINE " :
[ OVERLAY TWO
INSERT EXTREM
& OVERLAY TVO L : i
2 INSERT SOR.ER
g | - OVERLAY TWO _
o ' INSERT ERASE = ,
OVERLAY TWO a ' ‘ ‘ - i
INSERT EXCHNG
OVERLAY THO
: i INSERT FLIP
OVERLAY TWO
. : INSERT CHANGE
g | OVERLAY TWO
] INSERT MATRIX
g & OVERLAY ;WO
g INSERT MOP o y
- OVERLAY TWO : : :
INSERT INVERT,INVCHK,SPINV .
: OVERLAY THO
INSERT MMULT ‘ S - 1
OVERLAY TNO , . i
INSERT MRAISE ' : S
OVERLAY TWO
5o INSERT GENER
OVERLAY TWO
% INSERT ARITH
OVERLAY TKO
INSERT MXTX
OVERLAY THREE
§ INSERT TRANSF
. OVERLAY THREE
INSERT MDAMAD
' ] OVERLAY THREE
£ . INSERT ARYVEC 3
§ v A OVERLAY TWO '
3 : INSERT EXPCON
OVERLAY TWO
INSERT READX
© OVERLAY TWO
INSERT RESET
OVERLAY THO
INSERT SET
OVERLAY TWO
INSERT FUNCT
OVERLAY THREE
INSERT FSIN,FCOS
OVERLAY ONE
o + . p W.« iy ° -..
- Ly BT T
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INSERT INPUT,OMCONV
OVERLAY ONE
INSERT DISPLY
OVERLAY ONE
INSERT WORKD
OVERLAY ONE
INSERT COMAND
OVERLAY ONE
INSERT XOMNIT
OVERLAY ONE
INSERT SETQ
OVERLAY ONE
INSERT READQ
OVERLAY ONE
INSERT LOOKUP

| b AN—————— s s s
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To understand, and apply analogously for other additions, the

operations included in step 1, the programer must recognize the func-

tioning of the SUBROUTINE LOOKUP., One must add all new commands to the

dictionary of exicting commands contained in the SUBROUTINE LOOKUP.
The subroutine compares the key word entered by the user'ﬁith a list of
availsole commands. Thus, before a new command can be used, it must be
included in this list, To d& this one must first understand the method
used in interpreting a key word appeafiné in the reply area. |
A keyiword may consist of up te six letters (with a blank indi-
cating the;end of the key word if it wequires fewer than six let;ers).'
This strin% of letters is converted into two integes values which are
storeu &s ihe first two elements of the array NAME contained in the
labslled COMMYON called BLOCKE. NAME(1) is determined from the first
three letters of the key word and NAME(2) from the last three using
the code shown in Table IV-1[15], Thus, for MTRACE, NAME(1)=9477+540+
18=10035 and NAME(2)=729+81+5=815. Thus, somewherc within LOOKUP,
NAME (1) and NAME(2) must be compared with these values,
LOOKUP is logically divided into two main spctions.l-Tho first

section consists of a serios of data statoments which are used to

dofine rore thon & dozen integor arvays. In the second section NAME(l)

and NAML(2) ave comparved with these arrays ‘to determine which coumand

is to bo executod. When the appropriste-comnand is found, two vari-

"ables, L1 and L2, which are also storsd in BLOCKE, axe sot. Those

- variabios will be usod by the subroutine XECUTE to dotormine the

appropriate subroutine In which the command will bo carried out. The

- comuands are divided into several groups of related commands, Each

[P
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g;“ﬁ g  First Letter  Second Letter  Third Letter

729 2
1458 54
2187 8
2916 108
3645 S &
4378 - - 162
5103 189
5832 216
6561 - 243
7290 <210
8019 297
8748 324
9477 351
10206 378 .
10935 S [t
11664 432
12393 459
13122 486
13851 813
1580 540
183090 . 567
16038 594
66 . 62y - o
Y% - 688
e e
18054 - L 702 PRRIREA
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group is identified by the value of L1 which currently takes on values

" from one through fourteen. L2 is used to distinguish the different

S et e e

commands within a particular group. The characteristics of each

of the groups are described in the comments in the listing of LOOKUP

(Appendix, page 225).

There are many places in which a new command can be positioned
within LOOKUP, One may use one of the existing groups or one may create
a new group, PFor example, one might choose to set L1=15 for a new

comnand with entirely new structure, If-this were done, them it would

be necessary to modify the computed GO TO in XECUTE to allow a branch

when Ll=15, This branch would call the appropriate subroutine which

e

%? 3 must be supplied to perform the new command.,

iR

Before resorting to this extreme, however, one might consider

Sstiry

placing the new command within vne of the existing groups. For MTRACE

it was decided that the group consisting of the commands MDEPINE,

-AHBFINB, AERASE, MIDENT, ADIAG, MDIAG, MZERO, AZERQ and MERASE would
bo very appropriate for MTRACE. For this gfoup, L1=7 {sce LO0K173-175,

- st AR, ARG e TN 2 R
P IR Y MR T TR R R

Appendix, paga 228 ). The corresponding array_qf numerical equivalents
»  of command names is in array MA (see LOOK 39-4“,'Appandix, page 225 )
} .} | which now must be oxt@ndod to hold two additxonal values (sev steps
B  f:§ ' 1 (a) te (o) abave). o

At this point, ono has to look at the sUé**mriNs XECUTE. In this

+ example no changes ave nocossary ainno MTRACB has beon.zncluded in an

existxns group (MOP). This 5roup of commands is® 1dentificd by Lle?.

R ST R o

. From XECUTE one loarns that tho computod GO 10 statemont (XLCUIOoll,
| -Appendix. pogo 2 288 ) poznts to statement No. 1500 if. L7,

S
] . L

YN L e e
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Statement 1500 (XECU27) calls SUBROUTINE MOP, Thus we must obtain

the source of MOP which must be modified to accomodate the new command.

The first executable statement in MOP (Appendix, page 245 ) is a

computed GO TO. The number of branches in this statement must be

increased by one member (step 2(a)). Step (2c) adds the new code

required to do the checking of arguments characteristic of MTRACE. The

general layout of IARGS for any matrix command is as follows:

IARGS(1)
(2)
(3)
(4)
5-8

Row coordinate of first matrix
Col. coordinate of first matrix
No. of rows of first matrix

No. of cols, of first matrix
{same for sccond matrix)

9-12 (same for third matrix, if any)

In our example, the second matrix is output and is a scalar; hence

IARGS(7) and IARGS(8) need to be set equal to 1. The remainder of the

code in stop (2c¢) deals with checks for legitimacy and the duplication

of the number of rows intu number of columns, if the latter is not

stated, NARGS is sct according to the numbor of arguments which the

user enteved.

The correct number of arguments for MIRACE is either

6 or 5 (only 5 required if the trace of a square matrix was desirch, -

If the user entered more then 6 or fewer than .5 argumonts, the program

brocoeds to 10 which is a call to the orror routine, If the user.

entered 6 arguments they can bo.assumed to be the proper arguments in

the ordor requirved by IARGS (if they exceed dimensions of the worksheet

or aro otherwise illegal, the subroutine MIXCHK and other utility

routines will povform tho checks), Tho next 3 statoments in 2(c) arve. .

Lt
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are intended to duplicate the third argument (no. of rows of the

e S s i AR

matrix) into the fourth, and shift the others over,_if the user intends

only 5 arguments.
Step 2(b) serves two functions. The first insert will serve to
inform MTXCHK that it must check two matrices. J indicates the number
- of matrices involved. L2=10 points to the 10th member of group 7
_(which is the one we added). The second forces a transfer to step 2(d)
| B | which, here as in many similar additions, is the actual execution of
the new command. Step 2(d) is the execution phase. In 2(d) it is to
be noted that RC is a one-dimensional array of 2439 words which con-
tains the entire worksheet. JB has been calculated by MOP as being the
coordinate of thoe initial element of the first matrix. The worksheet is
stored columnwise (thus NROW=80). The subroutine MTXCHK, which was
called earlier, converted the entries in IARGS(1) and (2) and those in
IARGS(5) and (6) into a single number pointing to the number in the RC
array where each matrix begins, and placed it into IARGS(1) or IARGS(5)
rospectively. Stop (3) indicates how a batch job is to be submitted,
80 that the load module may be rebuiit, in our installétion.

During the discussion of the addition of tho command MTRACE, it
was mentioned that an entirely new program could be written. Since this
intoractive program is designed for use by statisticians it would be
useful to be able to cvaluate percentiles, intograls and ordinates for

* cortain probability distributions. Thgse routines wore thus added to

the system. 7To holp a programmer who wishes to make similer additions,

the steps taken for this modification are described bolow:

AR

b i i ot s et e
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The first change to be made is in the subroutine LOOKUP

s AN A

‘(appendix, page 225 }. -A new array IG must be introduced to accom-

modate the numerical equivalents of the 18 new commands included,

hence IG(36) was added in LOOK4, This array will contain the values
against which NAME(1) and NAME(2) can be compared when one of the sta-
tistical functions is desired. A DATA statement (LOOK»96)-§4§~added-to
set‘the number codes corrssponding to the names into the IG array (see
Table IV-1). Following statement number 324, -(LOOK 231) a section has "j

been added. - This section sets L1 to 15 since this group-of commands

e s IS e i hid £ ianr BN st i du Sl

is now the fifteenth. NAME(1) and NAME(2).are compared with pairs of

E i , values from IG to determine if the given command is a momber of this

. . 3 7 group, If it is, then L2 will indicate which member it is,

FEBE. Tl

éé; ' - The next changes must oe made in XECUTE., Since L1 can now be 15,

; another branch (3000) has been added to the computed GO TO at statement

R )

number 90. Following statement numbexr 2700, .(after XECUGG6) these two

lines have also been added:

GO TO 9000
3000 CALL-STATD L , _ S

A . é ’ ' Having added a call for the subroutine STATD to the subroutine
§ ~ XECUTE, one next must write STATD, This task was relativoly easy since

the new commands can be treated analogously to those oxccuted by the

p E subroutine FUNCT (Appondix, page 214 ), Both groups of commands
| " allow all argumonts (except, of course, the last onc which must bo .

: B ‘A column number) to be oithor floating point constants or column

numbers. STATD refercmces o number of function subprograms. Theso

vere obtaincd from a statistical distribution package developed by . L
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; Bargmann [1]. We used FUNCT as a model to guide us in writing STATD. ;
g : The program flow is discussed in Chapter III on page 116 ). :
; ; Finally a new load module must be created as outlined in step (3) %
. ~above, The following cards were added to load module JCL following :
the INSERT XECUTE card. S
OVERLAY TWO
! .« -=. - INSERT STATD P
E OVERLAY THREE .
i INSERT GAMP,CHIX,CHIP,CHIZ
. - . OVERLAY THREE
; B : -+ -INSERT BETAX,BETAP,FFX,FFP,TTX,TTP
. : a'*'i OVERLAY THREE -
' At INSERT - BETAZ ,FFZ,TTZ
? ‘ After these modifications were made the following new commands are ;
§ available to the user: YORMX, YORMP, YORMZ, CHIX, CHIP, CHIZ, GAMX,
; GAMP, GAMZ, TTX, TTP, TTZ, BETAX, 'BETAP, BETAZ, FFX, FFP and FRZ. ;
'

t bt g By e ke, S Wb . . e st . . ; - . . e e e e
Tt g n * b * — > N N . L
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- .CHAPTER V-
EXAMPLES

In this chapter, several examples of the use_of an interactive
OMNITAB version will be presented in detail to illustrate situationms
in which a statistician would derive help fromlﬁuch # system. These
examples, in addition to illnstrating the use of certain commands,

should suggest other ways in which OMNITAB can be applied.
A, ORDER STATISTICS

Frequently, non-parametric analyses ‘involve the ordering of data,
One such technique is £he Mann-Whitney U tesf [55]. In this section -
a program will be described which calculates the value of U needed for
this test, | |

The first problem, of course, is to enter the data into the work-
sheet. Since the U test requires that the two samples be merged before
sorting, it is convenient ta~read»a11 the data into one column and to

use a sccond column to indicate to which sample a particular observa-

tion belongs, Thus the first instruction could be

READ 1 2 -

A zero in column two will indicate cne samplo ond 2 one will indicate

the other, -

M0

R e
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After cntering all of his data the user should check the work-
sheet [see Figure V-1] for errors before issuing the next command:

SORT 1 2. In this command the first argument indicates the column to
be sorted in its own field., Any additional arguments indicate columns
containing concomitant information which will be carried along as rows
are exchanged by the SORT command. Sorting is from low to high.

After sorting the data, the next step would be to attach ranks to
the data. This is most easily done using the command: GENERATE 1. 1.
*NRMAX* 3. This will cause numbers from 1. to NRMAX, the number of
rows containing data, to be generated, using a step size of 1., in
column 3.l »

At this point the user can take advantage of the ease with which
data can be edited because he can view the worksheet, In this example
it is necessary to search for ties in the data and to roplace the ranks
for tied data by the average of these ranks. Note that this is only
necessary if the observations come from different samples. This can
be done using the command: MDEFINE &,3 n,1 a . where 4 is the numbor
of the first row in the tied group, n is the number of tied observa-
tions in the group and 4 is the average rank for the tied‘group, In
this oxample, the user would bogin tho editing proceduve, after vicwing
the worksheet, column 1 of Figure V~2 by issuing the command “
MDEFINE 17,3 5,1 19.0. | |

The other ties in tho exawple were re-defined by

MDEFINE 24,3 $,1 26.0
MDERINE 20,3 2,1 29.5
MDEFINE 31,3 3,1 32,0
MDEFINE 34,3 5,1 36,0

‘1315 produced Col, 3 of Figuro V-2
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At this point the user may take advantage of the designation of
samples by zeros and ones in column 2. He is interested in the sum of
’_the ranks for only one of the two samples and can obtain this with two

% more commands. First, hc issues the command: MULT 2 34 . This
comgand will store, for i from one through NRMAX, the product of the
i'th element in column two and the i1’th element in column three as the
i'th element of column four. Thus the only non-zero elements of column
four will be ranks for one of the samples. The next command would be
SUM 45 . This command sums the clements of column four and stores
this sum in column five [see Figure V-3}. (Since OMNITAB is coiumn-
oriented, the result is written into all elements of column 5. Decause
of the instantancous display on the graphics terminal, this causes no
delay.) From this point, the rest of the calculation can, of coursec,
be carried on in OMNITAB, but a desk calculator is sufficient. The
most tedious task of obtaining the sum of tho ranks for onec group has

boen casily accompliished.
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B. BIOASSAY

A frequent problem encountered by the applied statistician who
works with biological data is that of estimation of parameters in non-
linear models. A technique often used here is quantal analysis,
usually called bioassay on account of its most frequent application.
Many bioassay problems can be ;olvéd using OMNITAB., Convergence dif-
ficulties can be resolved as they appear. In this section, performance
of a probit analysis using OMNITAB will be. described,

For this example, consider the following experiment: A-certain
carcinogenic food additive is administered at several different dose
levels to groups of laboratory mice., The experiment is continued for
a fixed ﬁime period. At the ond of this time poriod, the number of
animals in cach group (the i'th group consists of all animals which
have been administered dose di) which have cither survived or have
been eliminated following the discovery of a tumor are called the
number at risk, n.. For each group, the numbcr of animals in which
tumors have appearcd is known as the number of xosponses, Ty

Figure V-4 shows the statements which were used in porforming

~tho initial cyclo. Data aro vead into columas 1, 2 and 3 {linos 2-10).

Column 1 contains u;, colunn 2 contains v; and column 3 coutains d,.

In the probit model, Yi-u A+ Bxi,xi is usually logdose while Yi,\the }

~ probit, is O‘I(pi) +5 where p; is the proportion of succosses in the

i'th group and is initially estimated by ri/“i' the observed propors

tion, and whore ¢ is tho propovtion under the standavd normal cusve

1

and thus 0" yiolds the porcentile for the standad normal curve,

Dosage (logdose) is obtained and stored in column 9 (line 11). The
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observed proportion and the observed probit are calculated and stored
in colunns 4 and 5 respectively (lines 12-14). (YORMP evaluates the
function @'1.) These values need not be recalculated later. The work-
sheet, after theso instructions have-been completed, appears as Figure
V-5 and can be used to compare with predicted proportions later.

.. After completion of this initial work, weighted regression is
initiated. Column 10 will #ontain'the-working probit. For the

initial cycle, the working probit is the observed probit (line 15).
Column 8 will contain thc weights which initially are the number at
risk, n;, contained in column 1 (line 16). Next a weighted regression
was performed using as X, the logdose, and as Y, the working probit
(iines 17v29).1 The initial estimates, B(1.99483) and A(.83249),

are stored in columns 21 and 16 respectively, These two sections of
the workshect (Figures V-6 and V-7) will be used to store the estimates
of the slope and intercopt obtained in the iterative procedure,
Finaily. the predicted probit, Y = A + BX, and the predicted proportion,
P » 9[Y~5], whore ¢ is thé standard normal CDF, ére'caiculated-and
stored in columns 6 and 7 respe;tively (lines 30-33).: (YORMX evalu-
atos the functi:i ®.) Pigures V-8 and V-9 show the worksheet scctions
3 and 4 as they appearcd at tho end of the first cyclo. o

In subsequent cycles working probits, y*, and woights, w, must be

- 2 ,
<I.calcu19ted»as folloqs: y*.u Y+ Egg-and W T%%itﬁb’ where Y;is‘the.r
' predictod probit, p is tho obsexved proportion, P is the predicted

lﬂhero woxe than the required avguments appear in a columne
orientod OMNITAB command, the next to last coluwn (or nunber) is mnl-
tiplied; c.g., line 21 says take number in (10,7) divide by entries in
coluun 15, multiply result by aumber in (10,7) and storo into Col. 16.

}
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proportion and Z is the ordinate under the normal curve (YORMX)

e ot a4 e

(lines 34-42). In each cycle, new estimates A and B are calculated

by performing a weighted regression using as X, the logdose, and as

N S -
¥ . oy - 3! T OIS,

Y, the working probit, Note that the working probits and the weights

: '_f | are recalculated for each cycle., This process can be continued until

the desired degree of convergence is obtained.

+

C. SCALING OF MULTIDIMENSIONAL CATEGORIZED VARIABLES.

ok & L st T e e

In the transformation of categorized (nominal) variables into

interval scales [26,41,42] a cumbersome numerical analysis problem

ey yww——

arises when three or more variables are categorized. One of tho
problens is as follows: Given k sets of random variables, with Pys Py
ceeaPy random variables in each set, find vectors of weights 5&""’5%’
and hence a single lincer composite for each set: u, = Ei!4'°"’“k @

hom i e St Sy S it A

§&xk, such that the detexminant of the matrix of‘corrclations botween
% ("1'u2"“‘uk) is minimum [56].

If close starting values can be found, the minimizing sots of
weights, YyaXgeseaaXy can bo obtained, e.g., by Fletcher~Powell itey-
ation [27). Thus we nced to investigste techniquos of approximation
and since scaling of catoporized data js in itself a vory crude methed
of data reduction; thoe approximate solutien may be quite adequate in -

? liou of the exact minimizing so:ution,'if'it is close enough.

-

Many msthods ave available and avo bding stuliod [16]. Ono could

bo to obtain the canonical weights of the 1'th set against all other

PPURE AP

sots conbined. Anothor would be to obtsin tho canonical woights of o -

set 1 vorsus ocach of tho othor sots, and then to combine those "imugoes"

s ;o o LS e MR O et s b

IR PRRIRS L S S S
o aeds h wp— P -

© e b ik gt e I sty e — . *
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by some weighting procedure (multiple regression of suitably normalized

weights, simple averages, etc.) Clearly, OMNITAB is very useful for |
exploration of these various weighting methods. The gresent illustra-
3 tion compares images that were averaged using canonicél correlations as
: weights. The first two frames (Figures V-10 and V-11) show the.commands

which were used to obtain all the canocnical variables, and the combined

o B 1B S it

linear composite for the first set. The following two frames (Figures :

1 ' V-12 and V-13) show the pages of the worksheet which contain results.

The entire correlation matrix, of order six by six (three sets of two

AR S

. . variables each),was read into the worksheet starting in location (1,1);
thus R12 starts at (1,3), R13 at (1,5), and st at (3,5). (Q0,1) is
3 the start of the 2x2 matrix RIZRiZ’ {13,1) of R13Ri3’ (16,1) of RZSRéS’

; f , -1 -1 01

B (19,1) of (R,R1D™, (22,1) of (Ry,RI-)™, (25,1) of (R,RI)™. The
. inverses, in some applications, are singular or nearw-singular; if thls
occurs, certain variables need to be dropped. On the basis of displays

in Pigure V-12 we observe that the matrices are well-conditioned and

aggsy e A S AT D SRR e B SRS b A

ﬁ; - - in the prosent instance, we may proceed, The corresponding rows in

columns four and five contain check procedures for cigenvectors, The

e sk

first two columns of row 28 contain the~eigenvnétor associated with the

largest rvoot of R1zniz’ hence (since Rli @ R22 = 1) the image ef’sat'ér
% h in set 1 (unit length). 'Similariy row 30 contains the image of sct 3 : o 0

iﬁ sot 1 and row 32 contoins the image of sot 3 in set 2, The 2 by 2
 ematrix of corvelstions botwson imagos starts at (10,6) (on the second

‘page of tho worksheot.) As is soen in Fipure V-12, the two row vectors -

R A A A

dn sows 20 and 30 ave quito diffovent. It is on the basis of this

worksheot display that the docision was made to combine these vectors
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061093 and ,9981321

Wurksheet after entering in columns 9 and 10 the values
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using some systematic vw2ighting procedure_(had'the vectors been similar,

different weighting procedures would have had little effect). With

canonical correlations used as weights (10,8) and (11,8), the two

imeges (28,1) and (30,1) have been combined, then normalized into the
1 by 2 vecter starting at (1,9). 

The next frame (Figure V~14) shows the additional commands which
were uséd to obtain images of set 2 in set 1 (Ri2§i’ reduced to unit
length), of set 3 in set 1, and of set sfin set 2. Aftqr combination

. with canonical correlations as weights, and normalizations, the final

o | weights were obtained and recorded in the second part of the worksheet

3 ;u” display starting at (1,9)

i -,06109 ,99813
= (see Pigure V-15). These woights 91737 -,39303 are s0
87288  .,45%92

confortably close to the final minimum-determinant solution (wvhich was
obtained by Fletcher-Powell iteration).
i B -.05466 99851 )

.92530 -.36932 | ~ that this epproximution, if equully close in
. 8y 51899 [ - . ,

e A,

many other examplos, can well be considered adequato for purposes of'}
categorical scaling, The correlations between the Uys Uye Uy WOTO
obtained by MMULT conmands, ©.g., 5&“12 into (5,9) and giklzga =

corr(ul,uz) into (10,10}, '(soe [igure V-lﬁj. The correlation matrix

1 «,331275 -,0815043
« 331275 1 «.248449 is quite close to the
-.081504 -,248449 1

s el g e T

' - | 1 338552 -,075643 | ]
' - pindnun-deterninant Batrix «338552 1 -.251130 B
2 | -.075643 -.251130 ) . ~ L

E:
iz
S
s
W
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i and has determinant .80847, compared with ,80373 for the minimum-

determinant solution.

This example was carried out on the IBM 2250, using conversational

OMNITAB, by R. E. Bargmann, in 3 1/2 hours, at a time when the system
had low priority and response was slugpish, Again, the most helpful
feature was the facility to look at tu: worksheet after almost every

single command,

D. MULTIVARIATE ANALYSIS

The following example, the calculation of canonical and canonical-
partial correlation, was carried out by students at the University of | S
Georgia, in the Multivariate Methods class (STA 825). They were
encouraged to use the interactive OMNITAB system. In supervising the
oporation, the instructor (R.E. Bargmann) had to adviso studeuts on
officient techuiques of orxganizing the workshcet in such a way that ] ;
rolated intermodiate rosults would appoar in the same worksheot scction.
A particular cxecution of this problem is shown in tho displays in i
i : _this section. Communts roported to the author by soveral studonts
have also been included. These commonts serve to point out the variety -
- of approaches available aud to illustrato some of tho most comnon
'?ifficulties oncountered by students. a

During the presontation of a course in multivariato methods, one

“é - of the important concepts is that of corselation botuees sots of
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" variables, Consequently, the instructor will introduce the concept of

canonical correlation and derive step-by-step algorithms for the evalu-
ation of relevant results. The population canonical correlation will

be shown to be the square root of the largest characteristic root of
-1 “1nt '
Z11815800 1, where I, =Var(x), I,, =Var(y) and Z,, = COV(x,y).

L}
&, the vector of weights assoclated with X, is the associated character-

istic vector and b, the vector of weights associated with y, is

1

8522;25_. The process of maximum-likelihood estimation is performed in

the following steps:

(1) Obtain R, the matrix of sample correlations,

Rys Riz
R = '
Ri2 Ryp
" (2) Obtain R} and B!
( Ry Raze
ST T
(3) Obtatn Iy,
¢4) Gbtain w, RIR...
- Nt i b
.38 \“1 ”1 ' . ,‘
(5) Obuuin ByyRy,RoaRyq.

(5) Cbtain the lorgest charactesistic soot of the
© matrix obtained in (5. e
(7) Obtaln p(x,y), tho square root of (6)

. . : . N < ‘. B ey 8 e b s Y VL e Ty
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(8) Obtain a, an associgted characteristic vector from (5) and

(6).
‘ e g
(9) Obtain b = RyaRy02: .

With these steps in mind, a student would write the following
OMNITAB statements (see Figure V-22) to obtain S (x,y). Step (1)
requires him to obtain or enter the correlation matrix. - In this
example the correlation matrix of order 8 by 8 was entered, from the
console, into the worksheet, starting in location (1,1) following the
command  READ 1***§ . Thus the raw data would appear in two adjacent
sections of the worksheet, Figures V-17 and V-18, It is useful to
chock input data before further calculations are performed, In this
example, an error was found in row 7. To correct this error it was
necessary only to type ROW 7 on the console (since coatrol is still in
the READ mode) and then to enter tho cor ccted row as illustrated in
Pigure V-19, During discussions with studonts, it was discovered that
they had some difficulty cntoring the data. Ono problom is caused,
of course, by a lack of “typing skill, which ggain shows that a minimum
typing facility is neccssary for all intoractivo work with a computer, |
Another comaon problem occurved whon a studtmt attomptud to onter a row
of dats bofore the <ue was given (PON N); such data u:.ll be lost.

. Iastep (2) wo f1ud ¥ andu;; S )

MINVERT RZZ 4,4 2,20,0 . .
umven'rmns,sxs,. - - -

T DY o 8] b AV T A |l et i
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MINVERT is the matrix inversion command. RZZ and RYY are comments

| insorted as aids in following the logic. Note that the lower right-
hand partition of R is RZZ‘ This partition starts in coordinate (4,4).
The first two arguments of the command indicate the upper left-hand
corner of the matrix t< be inverted; the third and fourth arguments
contain the dimensions of the matrix and the last two arguments specify
the upper left-hand corner of the resulting matrix,

Step (3) requires the calculation of R yy 2y* However, in this
example this result is not necessary since only the canonical corre-
lation is desired, Therefore, the student would proceed directly to
step (4) in which he obtains R__R R This result can be obtained

2y yy 2y’
in one statement by using a special matrix command as follows:

M(XAX') 13,1 3,3 4,1 2,3 17,1 .

This command can be used to obtain the matrix product XAX'. T%hoe first
four arguments indicate tho location and size of A, while arguments 5
through 8 indicate the location and size of X. Tho last two argumonts -

‘aro used to indicate the worksheet location of the rosult.

B

H Step (5) is porformed as a matrix nultiplication, using tho result
§ iu;(4),'by entoring the coumand : ‘

| MLT 10,1 2,2.17,1 2,2 20,1

whore tho fiyst four argumonts define tho first matyix and the second =
7,__£bur define the second matrix used in tho matrix multiplication. As
before the last two arguments indicate whexo tho rosult is to bo stoved.
Figuro V-20 shows tho. vosults of the preceding commands. At the

‘tiue this illustration was run, eigenvaluo and ongonvector routines had -

TE? o S sy ¥ rs‘,wn,N s,

LA el L IR e e g - ; i . - - - e, Y e & - e ke emms L a . Ta 1 o) Mtemmt mre N

VR v S e

B L T L U I O S S PP

e st prem o rvkehae e ekt e s

e it Vo ST e

R

Ga e




P S IR T NS S S A I T N T A PR

B e e I ege, R S i AT T A M TR T
e e e i . I e g N S g i T i A -
-y
T~
4
[mlelelalwlwl=l1
LCOUOO00 . ra
== 1=13 0=
DNEWNTGECIEM . -y
LOTNSCLOO »
NeClem ™ .)2300000000QOODG.D000000000000000300 o3
Q-.“‘l.O.‘l‘.’....ll'..l.'li....!ﬂl'l'!‘ 2
acouw 00000000Oon.u0ODOOODOUDODUDOGDDDOD.DOO )
»
~
-
OOOHNCOO0 - .
ocoacesd ™
OOSDOCOS , ”e
ONNOG—OMm . :
UDRLOANCO o3
“@CiCiN .3334.00000000000000000003300900300000 -
lCol..l.!."'.'..l..r“c‘.hO..DOOUOCQOCI 2
OO0 COOCoLOOODOCOCOCOCOCALLOAUESHOOORCORCOnCD
- -
D
. (/2] .
S = : = ] -
e o 0o Oo00 N~ b1 W 5
T 4 © aooCHooo e T
cCocoooes < 1
= - O GronodNg D : { 2 o m
=2 w mLreneOnN e et T
G LI IS T NmMNMOOOOWS QL CLOOOCOGOOL OO EoODOD 3 3
= W IR R R I RN N R I I e tr e Y bt foe} =" ] WU°
W “ o oo 000000000%% COCCUOOCCOCOERELOCOLALERED & ﬁ =
L2
ez o ) o)
1= tet  etom o
= o0 oo P
11 s 9 =3
Litd LSS =
COODOOO0 «—N M O Om
QOCODTOO ~0 Nl O wi~ o
VCOOCO0O aDn WVdG Om O F4
SOWNC.S(.M NG (i T @ Pt
CICHINRO PO _ ree QNS Oe NOD b
N ~CIIEMMMOT 20 = OO OSOOCLOOLOLOSSLOCODD rm
llnuon-o.nlo’ZOlOl-luoonlnunn-.t.-QIGOI ;
a 0000000$ -¥) JDDUOUUOUOUDDOOCQGUODCODOQ ey
g : ©Q
oo oo =3
11 s [
WItd Lt ol
SCOODCO00D Ne <M NO O W
QOODODCO N ONID NSO 1369 K
COCOO0000 G ~O<T (BH O =
COCOW=OEG ©ON WIS &7 W
QICIOOANNES = OOes MO D
H o CORNSIMNMO el - FNOOLOCNOOOSCOOCLOOGOONOGOOO i
\loc.nt.u.iltiZlo‘!..Oo.- lllllll . & & & 2 v 8 e P
jolalelelalaTelal wa .ﬂ.vnunnuOOODOCOUUCODOODOQGQODO ;
NM TN QRDNQ = NN W UDO M DD D e O O U D0 TITIED o OO TS W LI O QO
st mes e es et NI OIS N CICS NI M MM EITITH
. . i
M
.
i
H
i
,ﬂ
¥
N - IS - »
. el S L i M e T R L B A L e s § R e o S B 21 g Sutecde e S e i .AA,.Z,..;..?,..;.HEv,?,.n&m%mxm.wwm..&;“ﬁww»%}.\, : H
o 45 . e e T i e e T BN R e i R e AL LT R 5 j ‘ ) :
< R - o e « et et S .57 ~ ot e,
28 — d - ”
B e R e rr ity e e e e e - - JpU—— e o v, LS T N e ekl =




Y RART

172

not been incorporated, hence steps (6) and (7) had to be performed on

a desk calculator, an easy operation in this instance,

The advantages of having an interactive worksheet system are even
more pronounced in the next phase of this assignment follewing the
introduction of the concept of canonical partial correlation. This
concept requires that the instructor explain the conditional variance-
covariance matrix through a discussion of conditional distributions.
This conditional variance-covariance matrix can be represented in
gencral as z;j = xij - xikziiz;k’ the covariance matrix for the i'th
and j'th sots with the k'th set partialed out. To obtain a canonical
partial correlation one uceds only to replace the variance-covariance
matricos used in stops (1) through (7) above by the conditional variance-
covariance matrices. This procedure can be outlined in the following

steps:

- RN

L]
(1a) Calculate R 13733013

1" M-

(23) Calculato Pzz | 2 . R25R33R23.

ol

{3a) Calculate Ry, = R1z 137330230

12

(4a) Perform steps (1) through (7) given above.

. Those steps can bo carvied out using the following GMNITAB proced-

OIS YW ERAC % 2 I R Y S S S . . i 3 v o - . P - e - o E it Lt N P s e sty e W S e Tt v & Tt b 0T e
: ; o gl ; 2 b i SR s il e e e ot Bt e TERATEL e e Ao el anE e e s A e S ot B DT e 5
B N ST AT L - U SN SR MRS INEY SENS R M SRLIC RS PRI S A i s i b e et et i [ VURE RS 1Y . N

ure. In this oxample, studonts had to find the canonlcal corrclation
botween sets y und z after partialing out set u. Thus, the first
stateuent would be

MINVERT RUU 6,6 3,3 23,1

B T T S G S NP N U

AL i L g o Sl B e ARG S g s e e
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since R;; is nceded to obtain the conditional variance-covariance ~
gatrices. This statement would be followed by

M{XAX') 23,? *,3 1,6 3,3 27,1

to obtain RyuR;:R;u‘ : L -,i<§
At this point the 8 by 8 correlation matrix is moved into the | >§ 5{ R

-Jower half of the worksheet (MMOVE 1,1 8-8 41,1) so that the subtrac- »

tions can be carried out in the upper half. None of the students inter-

viewed moved the correlation matrix as is done here. They all stored

*

Rll’ R;Z and RIZ wherever\they could within the first section of the
workshect. All of the students also kept all res' is, both intermediate
and final, within the first section of the worksheet, replacing earlier
resuits. The transfer of the original correlation matrix to a new
region, and the subsequent construction of the conditional covariance
matrices into the field of the original correlation matrix, made the
calculation of canonical-partial correlation identical to that of the
canonical correlation. The students, in not following this procedure,
vere required to rc-structure the coordinates of the matrices needed in
intermediate calculations.

As a consequence of moving the correlation matrix, the canonical
partial correlation can now be ontained by repeating the commands used
carlier to obtain thc canonical correlation. It may be of interest to
note that the facility for ropcatedly‘executiug a sequence of commands
is available in the batch version of OMNITAB. This feature was not
incorporated within the interactive version because problems which

. requirve cxtensive vcpetition of a soctien of code should be performed

R in the b:ich mode,
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Step (la) is completed by entering the command -
‘MSUB 1,1 3,3 27,1 3,3 1,1 .
Step (2a) requires the same sequence of commands as were vequired for
step (la) and thus can be cntered very quickly as follows:

- M(XAX') 23,1 3,3 4,6 2,3 31,1
MSUL 4,4 2,2 31,1 2,2 4,4 -,

*
To obtain Rzy the command M(XAX') must be replaced by a pair of MMULT

- conmands.
MMULT 23,1 2,3 6,1 3,3 34,1
MMULT 4,6 2,3 34,1 3,3 38,1
MSUB 4,1 2,3 38,1 2,3 4,1 .

To perform step (4a), it is necessary only to repeat the steps
required earlier to obtain the canonical correlation,

MINVERT RZZSTAR 4,

MINVERT RYYSTAR 1

»
M(XAX') 13,1 3,3 4
3

4
1
2

MMULT 10,1 2,2 17,1

B
12

)
These results can be seen in Figure V-21, From these results the .
canonical partial co volation can be¢ easily cbtained.

This example illustrates the advantage to be gained in certain
classes through the use of OMNITAB, Figure V-22 shows a listing of
the completc set of commands used in this example. The program was
velatively easy to write and was written in a much shortor period of
timo than would have been required to obtain the same results using
calculators or computer programs.

Pigure V-23 shows the approach of a student who followed a
slightly difforent procedure, His comment after tho session was that,
“unfamiliarity presented a slight problem at first but after executing

soveral commands I became familiar with the operations aqd then had no
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, .
iF THE SCREEN BECOMES FULL AN RLARM WILL SOUND. HWHEN YOU WANT TO SEE

THE NEXT SECTION OF YDUR PRUCRAM. PRESS KEY 2.

ERSZE

RESZ | »ax B

1 .69 596 .28 L1653 421 .35 .376

-Cﬁ b| uGbs 0202 -2 ~397 -3 -349

«586 635 1 .255 .146 .306 .252 .329
026 0295 -255 5398 0321 -37 1408
165 .2 .146 -398 1 .162 .236 .303 :
«421 .397 .386 .32) .162 i 611 642 .
«35 .3 .25% .37 .23C 11 .642
53767-349 329 .408 -303 842 .576 1

.35 .3_.252 .37 .215 .511 1 .57¢
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Figure V-22

Comnmands used for correlation example
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MINVERT 4 4 2 210 1

“MINVERT 1133131

M(XAX') 131334123171
MMULT 1012217122201
MINVERT 6 6 3 3 23 1

M(XAX') 231331633271
MMOVE 1133311

MSUB 3113327133311
M(XAX') 231334623104
MSUB 442210422134
MMULT 462323133351
MIRANS 16 33381

MMULT 3512338133351
MSUB 4135123351
MINVERT 31 1 3 3 27 1

M(XAX') 27 13335123173
MINVERT 13 4 2 2 20 4

MMULT 2042217322304

Figure V-23

A socond approach to the corrclation example
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difficulty." Another student who had had some experience with the
batch version at Jowa Statc, expressed a preference for the Interactive

OMNITAB version because he "saw all results right away." Since this

kg s

was the very purpose of the development of our interactive version,

this comment seems to indicate that some measure of success has been

achieved.
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SUBROUTINE PRRGS fIRRG 3
conmaN 7 BLOCKAZHODE .h,RARDLT7) ARRG ARG ,ARGZ NEKCD( 393 ,KROEND AR 2

c 3 NENCOS(1345) JHIARVE ,HGAVE JHNFLAD gnag 9
' : AR 8

. (4 THIS SUAROUTINE ASSEHBLES A NUMIER FROM R STRINO OF DIOITS. ARG S
14 fOINITIALLY PRINTS AT THE FIRST DIGST. IT IS LEFT COINTIND AT THEARRD 6
(4 FIRST GHARAZTER KrTER THE pURREN. THE VALUE OF THE NUMRER 18 ARRCG 72
c RETURHED JN ARG, KARG IS USED TO INDICATE THE YYPE OF NUMYER. ARKG 8
{4 KARG = 1 = FLONTIND POINT RRRG @
¢ KARC = 0 -~ INTEGER ARRG 10
C KARD = -~} = ERROR fieroe 1)
ARG=ARDIN) RARG 12

$S10 =% ARRG 13
JEXP=D RARG 14

J¥8=) ARRD 315
JEXP=0 . AARG 16
%ARG=0 RAiG 17

KEXP = ) fnR0 18

¢ LOOX BACK FOR hidUS S10N AND/OR DEGINAL POINT Afr0 19
[ RARC 20
K=RARD(H-1) ARG 2%
IFLK.HE.32)6D T0 10 ARG 22
KARG=) R0 29
FEXF=~1 RAR0 24
=KARDLH-2) RARD 25

10 JFAK.EQ3BI510 =-0 . A9R0 26
£0 hzHed afnoe 27
R=RARDLNHY RARG 20
IF(R.06.30300 YO 80 fnie 29
REXEREXPe) RKR30 A
JEXP=JEXP-RAD ARRC N
N300 SARGHFLOATLRY ARG 2

63 70 20 ARG 33

80 IFC(K.NE.07100 0 SO : : NRRG A4
c BECINAL POINT FOUND ARG 36
c ARRD 36
IFLKNRG. 000D 10 40 : ARG 97

CRLL £diaR(s) RARG 4B
KaRG=~1 ansp 39
KETU . : [11R7: T

40 KAROL: : ' e 4
00 o 2 ALR0 42

€ A ) ARG &3
N CHECK FOR EXPOHEAT € U EoXs E-Xs oks =X - ARXD a4
¢ UG 46
50 JFL K L6, 340 00 YO 54 anxt <8
-ﬂ L ER! RORD &7

» RAANL 4 ) ame an

lﬂ K me. 43 3 ¥ K - 30 ) 55, Ga g¢ - RARD a)

B Hutoe - A3 59

L 5 hﬁitm 0} : _ AAR0 81

P K~ 300 S04 307, 00 : AR 8%

5¢ IF1 K WNE. 30 3 Wik~ 393 300, 5%, 100 _ @R 53

X8 © -—3 _ : AR30 Se
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0

o000

100

110
120

129
120
130

ATEA e emdn

00 T8 62
KARu=1

JEXP=1QuJEXP+R

=fed .

K=KARD(H]

(FL K, .7, 10 ) 00 T0 70
NONE HITH ARCUNENT
IFLKNRD.HE.0)CO TO 120
IFCKEXP.LE.30) GO 10 110
KARG=! ]
ARC=5ID mARD
RETURN

JENP = IX6 m JEXP « IEXP
JEXP = JHAStL JEXP ) .
IF1 10850 IEXPKEXPI G742 GO TO 130
IFL JEXP ) 123, 110, 12¢
ARD = ARC & 10. wa JEXP
60 TO )10
ARD = ARD » 10. we JEXP
6o 10 110

cALL ERRORC 502 ) -
ﬂRO = 0
60 10 110
0]

*
.
1]
[
- - iy e
Y ~ ———— Wi omb——

Puse

RARS
ARG
AARO
AARG
A0
ARG
AARG
ARRS
ANRG
RARD
RARD
ANI0
RARC
ANRO
ARG
ARRG
RARC
ARRO
AARO
ARRG
anRo
ANRD
AARD
ARG
ARRO
ARKD
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SUBROUTINE RADRESSL I, J AORE b}
CoONNOd 7 QLOCKF ¢ nNCTOP fAnjRE . 2
CONMNGN + BLOCKD v RCy23301.IAR0S(69),KINDIIDIJMROTABISI IMNRRAN, MNRE 3
1 NROW,NCCL,.NARGS, VHIYZ(S) ﬂo“g 4
. AOR -]
THIS SUBRNAUTINE CALCULATES 1HE ROORESS OF ARGUHENT 1. RDRE 6
If QROUBENT [ IS A FLOATING POINT M'INSER. =w (1 » 2400 ) APRE 7
THAT IS, \J\ I3 IHE LOCATION OF AIRSULENT I IN THE BRRAY RC. MURE ©
IF ARCUNENT [ IS AN ILLECAL COLUNN NUKZER THEN J = 0, HORE 8
IF GnCUNENT I IS A& LECAL COLUAN NUKRBER. THEN J = ADRESS OF THEANRE 10
COLIEN 11 RC. ) ADRE 13
IFC RINDC I ) Q. ) 03 TO W0 AIRE 12
THE 2400 IS THE SILE OF THE “03“6555: AORE 13
Jd=nel I e 2400) AORE  }4
00 10 a0 R0RE 16
30 IFC IARGSE 1 ) GE« 1 AND. JAROSL T 3 o« LE. NHCOL ) GO0 TO 20 ADRE 16
J=40 AURE 17
¢y 10 30 AIRE 18
20 J = ( HRMSNOTOP-3 ) o { JARDSLIY~1 ) ¢ NCTOP foRe 19
40 RETURI ADRE 2
(1D ] RORE 24
SUOROUTINE AERR(L) ?Egﬂ ;
IERR

THIS SUNROUTING [5 USEN TO PRINT OUT ERROR MESSACES HHEN asRt 9
ARITHRETSC ERIORS QCCUR. I IS USED TO OETCRMINE MullGh HESESAQE AERR 4
1S 10 BE PRINTED . ARR 8
faERR 6
CALL 0UXEN(3) A L0 S |
03 10:201.200,203,201.205.207,200),1 AERR? 8
201 CALL OGROCLYL*HEGATIVE ARGUNRENT TO SART OR LOG*,I3,453) NERR 9
60 10 200 AERR 10
202 cALL OROPLY( PEVRLUATION OF EXPONENT PRODUCES OVERFLOM OR UNOERFLOHAZRR 14
$%.83.453) AERR 12
60 10 206 AERR 13
£09 CntL GJOPLV‘ YARGUNMENT OUT oF GUUNDS TO INVERSE FUNCTION®,42,805) RERR 14
60 Y 200 AERR 18
204 CALL OROPLYL ARGUAHENT EXCEEDS -J0UHDS OF [RIQONOHETRIC FUNCTION®s NERR 10
1 49.460) AERR 17
68 10 200 AEkt 10
08 Ol CRIPLY('OIVISICH OY ZERO. 17,4583 AERR 19
200 CALYL ORCrLYLYZERD RETURMED .Y 0 34,455) REAR 20
&5 REYURN actd 28
207 CALL ORIPLYLCLATUEN 18 (NEGRLY) SIR0ULAR * 4 2'7.088) REAR €2
CALL ORUOPLYL® . 'o&o‘bbi o nepR 3

RETURN . ’ R 24
tHD- RERR 20
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h
60 10 409 _ ARIT 53
405 RCt13=0. ARIT &6 3
. CALL ERROR!10S) ARIT 87
4008 11 = Ii ¢ KK( 1) ' - ARIT &8 i
810 12 © 12 ¢ KKL 2 ) ARIT 58 b
. 60 10 10 : ARIT 60 3
'$00 00 510 1 = 13, W ARIT 61 i
RCt I ) = FEXP2( RCC §1 ), RCC 12 3 ) ARIT 62 i
: =11 o XKt 1} ARIT 63 f
610 12 = 12 & KK 2 ) ARIT 64
60 10 10 : 31T 865 3
600 00 610 3 = f4, JJ ARIT 66 i
RC(!)-RC(I)osRC(quRCt!Z))uRC(m) ARIT 87 i
I = 11 e KKC 1) ARIT 63
12 w5 12 » KKC 2 ) MIT 69 ;
610 I3 = 13 » KA{ 3 ) fiRIT 70 {
00 70 10 MRIT N
700 €0 710 1 = 14, JJ ARIT 72 i
RCL I 2w aC ] Yo (RCLIT)=RCEI2)))eRC 13) ARIT 13 4
11 e 21 @ kKT D) ARIT 74
12 2 12 ¢ KK( 2 ARIT 75
”10 13 = 13 » HK( 3 ¢ ARIT 76
00 10 10 ajIt 17
070 €O BI0 £ = f4, OJ ARIT 70 :
RCC 1 2o KOL £ ) e ( RCC I3 ) m RCC §2 ) 3 w ROC 23 ) _ ARLT 79
Bl= I ¢ WKL 1) RET 80 : p!
12 u 42 ¢ KK 2 ) ARET O
- Di0 I9 = I3 + KiKC 3 ) . . ORIT B2
00 10 10 ARIT 63
800 0V 910 § = f40 W . , PRIT B4 , 3
L 1) = I\C( 1 Yo tARCE S ) ZROCIZ2) D MACE JIY - fAREr 06 :
‘ TER IR (IR ARIT B ‘ 4
12 u 12 ¢ KiKL 2 ) ARIY 67 . E
830 131 13 o KK{ 9 ) ~ ARIT 80 1
09 10 10 nRIT 09
1000 00 1010 I = 14, ~ ARIT g0
REL L Y uBGC T 3 o RCUL 33w FEXP2( RCL 31 )4 ROCL l" ) | H817 8
1) = 1) e KXL L) .. BARIT 82
12 % J2 ¢ KK{ 2 ) , -ARES 03 :
1010 13 & 13 ¢ RKE 9 ) ) . g - RRIT B2 : 5
69 10 10 . * - 3 - 0RRS 89 3
€D . _ . RRET 08 4
. &
P ‘ 1
4
:§ -
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SUSROUTINE ARYVEC
CONHGH / BLOCKN/KODE (1, MNARITTIT I JKARG ARG, NAG2 LNEHCO( 19) ,KRCEND
1 HERCDS(10.9) , MEAVELNSLYE SHFLAG
COMMAN 7 BULOIRD /7 RO{2933),IA205163 1 o KENOT 3D dRROTNBESE ) o NRNAX o
1 HROH N IL L NRROS VRXYE(S)
COnRON/BLOCUE/NGHEL4) L) L2, ISRFLD
COMKON/SCRAT/NC NO)
C nnuan
c THIS SUBRIUTINE 18 CALLED IH RESPONSE TO THE COunAiDS
c HIAV) « L2z
c Hvea) - L2a7
Cusnanm .
¢ CHECK FOR CORRECT NUMUCK OF Ar GUNENTS
C snama
IFCNARGS HE 6 JAND HRRCSNELT) 08 TO 10
C svasn
c CHECK TO GEE IF ALL RRGUHEHTS ARE INTESERS
C sssuw
=NHARCS
CALL CRINOCS)
IFCJREU) G0 TO 470
€ uphaw
¢ CONPUTE AODRESSES OF COLUKHS AND
c CHECK TO GEE IF DINERSIONS ARE OUT OF RANGE
C munun
CALL RDRESSLS.I9P)
IFCIOP.EQ.0) 80 T 1)
IF:NHRGS‘EH,71 G TO 450
uz
SFIL2.EQ.G) CD TO 440
{3 GRISTD
IFLICS LT o3 o202 4C34067.80) 0O TO 470
00 50 440
440 CALL PORESS(G,548)
IPLENG.ER.0) 6O 10 1)
80 10 0
450 FAREHILInIRRCR(0) RS
IARGSLL)GINR05L7)
JRROHBET )0
 iitir $1R EY ) v
lﬂg&GtLQQI)ulﬂﬂnﬁttasa’.

- t"-’rh .

460 DALL ATXCRK(DY
I¥(d=1) 490,470,400

470 CALL LRI}

. REMuRA

480 cALL Ghaol (4N

KETURN
400 CRLL PLUK » ,

IFEHFLRA.EQ 1) RETURN o )
AP InREeM L) o ’
IECHRI034007) 1C3=10R0SUID)
PRRREELED) S
IFiL2.L047) 69 YO G0

T Clmaed. W e, o wy .
.o s T S ke ettt o n, i e T e .S bbbt
s

" ARYY

flyy
ARYY
ARYY
ARV
ARYY
ARYY
AnYY
AnYV
ARYY
fiIRYV
nyYv
ARYY
ALYV
arRYY
ARYY
nRYv
ARYY
ARYY
vy
Yy
vy
fARYY
fARYY
nR#y
ARYY
ArYY
ARYV
ARYY
fIRYY
ARYY
ARvY
ARYV
finvy
ey
nRYY
ARYY
fidvy
ntyy
autyy
nyy
18444
fiyy
NRYY

“ARYY

nyy

“RRYY

OARYV
fryy

- RRYY

eV
(v
vy

HRYY
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A .}f:ﬁﬁ 20 o TR

JP=IARGSt4)
IROI=NRON
1A02=1

60 Y0 660

640 1M01=3

TRD2=YRON
JP=IARGSA)
€00 00 740 1=1,IP
10=16P
10=10P
fL1)=0.
00 GO0 J=i.JP
AL I=RCUINIARCLIDIGRALED
1A=1A+ 1008
680 1010}
jeP=IAP21AD2
740 GONTINUE
C owunn

€ BTORE REGULTS IN NORKGNECT

C nuuny
00 000 Ind (0P
RCLICSI=ALTY
1C3=1C51002
000 CONYINUE
RETURN
10 CRLL ERRORC10Y

RN
tl CRLL ERRORCIS)D
RETURN

Arvy
HRYY
ARYY
£RYY
ARYV
ARYV
ARYY
ARy
fRYV
RRYY
ARYY
ARYY
anyy
ARYY
ARVY
ARYY
ARYY
ARYY
ARYY
({134 ]
ARYY
ARYY
ARYV
ARYV

- AWV

ARYY
AitYY

AR

HRYV
ARV
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SUIRDUTINE ASTCR , ASTE 1
:i CONAAN / BLECHN/NADE .M, KARDLT7)  KARG,ARG.ARGZ,NENCD( 13) JKRDEND  ASTE 2 ;
! 3o HENCDS18,5) . KSAYE L NSAVE L HFLAG AGTE 3 -
DINTHSLION NAKL2) ASTE 4 i
§ € THIG SUGRGUTINE IS CALLED WHE: RSTERISXS ARE FOUND IN THE INPUY ASTE S ;
1 € LIMC. KRG IS USED AS A CODE FCR UOTH INPUT AND OUJPUT. RSTE 6 )
€ A5 INPUT  KARG=1 - SINGLE ASTERISK ASTE 7 :
c KR1G=0 ~ OOUBLE ASTERISKS. ASTE O :
: ¢ AS OUTPUT KARG=1 - ERROR RSTE @
; e KARG=2 < FLEATING POINT CONSTANT ASTE 10 ;
¢ KARG=3 = INTEGCER VARIABLE ASYE 13 3
: c KARG=4 - FLORTING POINT VARINALE ASTE 12 |
: ¢ KARG=5 = MWORRSHIZT ENTRY Y0 6T USED AS AN INTECER  ASTE 13 {
: c KARC=G = WHIRHGHEET ENTRY TO UE USED AS A FLOATIND  ASTE 14 ;
c POINT HUNJER RSTE 15 :
; c KARG=T7 - ASTERISKS INDJCATING THROUGH ASTE 18 ;
! ¢ AGTE 17 !
L=HNRO ASTE 18 i
K=NONDLA( 1) ASTE 19 i
: 10 IFCK.NE.40160 YO 20 ASTE 20 :
¢ ASTE 21 y
€ 0 LOND LINE OF ASTERISXS FOUND RSTE 22
c ASTE 29 g
RAR0=7 ASTE 24 i
15 H=He) ~ AGTE 25 ;
IFCRARDIND (EQ.40) GO TO 35 ASTE 26
4 60 T0 120 ASTE 27 {
20 I¥(K.CE.85)60 TO 999 RSVE 20 <
FFEK.GEL10000 TO 5O ASTE 29 -3
c ASTE 30
€ KUHGER 16 FIRGT HON-BLANK CHARACTER. SET N w COMMA ASTE 91 i
€ - RSTE 92 v
Hedd ' ASTE 99
80 CALL ARGS ASYE 94
IFLUAROWNE O GO YO 990 ASTE 35
RPCHOIBLAL L) EQ o) 1P EH-40)40,45.40 - RSYE '35
00 10 999 ASYE 97
3 WOH=1e1 A ASTE S0
LR SFCHOAULAL 3 3.6E.30)00 YO 099 aareE 39
A ASYE 40
‘€ GET N w RBYCAICK ASYE &) :
c NSTE €2 )
240 /37 43
; 1=no ASTE 44 3
2 qd To 80 ASYE 4B i
46 NRG2=NNO ASYE 40 g
5 T RHQsT st 47
L] ASTE 40 3
GO T3 100 ASTE 49 B
B e nSIE 80
3 , € LETYER ¥OUND FIRGT asye o1 3
50 CALL NNTHECHANELS) - ASTE 63 "
H CALL PHYCONIENIC)) ) AStE 64 14
: ] 3
. 1.
5 { f
& .
§ !
< ~ T - ‘—__—— iy
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| 4
: )
; . IPLARD.EQ404)00 YO OO ASTE 55
| ¢ ASTE 56 4
«, ¢ PHYGICAL CONSTANT FOUND, 6ET KARD © 3 ASTE 67
; c . ASTE &9 2
i KARC=1 ' ASTE §9
: IF(L.EQ.1) GO 7O 90 RSTE 60 3
00 TO 893 ASTE 61
' ¢ ASTE 62 4
i 5 NRME NOT IN PHYSICAL CONSIANT LIST. TRY VARIADLE LIGT RSTE ga 5
‘ . \ ASTE 64 i
§ 60 CALL VARCONINAN()) ASTE CS
: CALL ERROR(D) ASTE 67
! 70  KARG=1 _ ASTE 60
; RETURN - GSTE 69 ;
! 80 KARGRY _ ASTE 10 e
! 00 IF(NONDLACL).NE.40360 T0 030 nsTE 71
; 100 HzHe) : NSTE 72 b
¢ ASTE 73 3
i € CHECK THAT THE NUKGER OF RSTERIGHS AT THE END OF TNT CNPRESSION  ASTE 74
i g 16 THE SANE RS AY THE UEGINNINO. L0 HERIS 1. L=) KEANG 2 23‘2 33
) :
; N CIFCL JHE 03 IFCHARDENI=401110,909, 110 ASTE 77
IFLHARDLH) JHE 40 0R HARDLIY Y EQ.40)00 10 900 . - ASTE 70
ey : ' - ' ASTE 79 3
120 RCTURD : o . n3veE 61 kR
833 CALL EPROX(7) , , © . RSYIE 02
. 61070 : . , - ©oagrE 03
i ~ : : NGIE B4
¥ o Py
il #
;
3 . i 3
;
§ %
. T - e v “p ﬁ' —— s e o )
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ALACK NATA oLt
COHNDN 7 BLOCKF 7 NCTOP gL 2
COMHON / BLOCKN/HCOE JNL.RARDL7T7) JKARG ARG .ARCZ JNEUCDT 191 HMRDEND oo 3 -
3 oNEECOSE 19.5) JKEAVE LJHSHYE JNFLAG BLOC 4
COMNON/PCONST/ZI(2),11€2) gLoe o
COMMCH / BLOCRO / RC(2439),IARGS(6S) JHAINDI39) . ANGTADLS] ) NRHAX. BLOC 8
I NHROHHNCOLNAS . VRRYZLS) BLoc 17
CONMCHZGLOCKE/MRHE(S ) oLE o L2, SSRFLA gloc @
COHMGH/RPLOT/ZNFRANE o XKND ,S12E,SPNCE aLpe o
¢ COrl0II/CONGTO/P S LEHALFPI J0CGRAD ﬂtgg 10
pLoC it
¢ THIS NLOCK DCFINES CEZRTAIN CONSTANYS H4ICH GERYE OJFFERENT gLoc 12
¢ FUHCTIONS IN THIG SYSTEH. aLet 13
c . ) BLOC 14
DATR PI.E.HALFPY.OZC.RA0/D.241533.2.716282, pLoCc 1b
1 1.G70796.0.017453329,.,87.293%97 gLGE 168
DATA P.Ns3-141593,2.710282,13497,38457 pLoc 17
0ATA HODE JHRCENN KSAVE JMSHAVE JNFLAGZY 0 74,0,26.07 HCTAP/1/7.L1£0/ ooc 18
ONTA HRIAX NRGH JHCIL 200004307 «NFRAAE KKND ¢ SIZE SPACESO 41 +54045.07 OLOC 19
END oLoc 20
SUDRQUTINE CHANAE CHAN )
gonian ¢/ ﬂLOC\ﬂ/HQDL."oKRRUf77)nRﬂﬂboﬂRGoﬂRG?oNEHCU‘IS)uKﬂDENﬂ CHRN 2
3 HEHCDSE 198 JHSARYVE JNEAVE JFLAD CHAN 3
- COHNON # LLOCKD 2 RCT2439).5ARGSC09) KINDLII)LAR0TADISI JolRNAX, CHMI 4
¢ 3 HRCHN S HOOL MNIRCI S VNXYRLG) Cgﬂg g
(4 THIG GURROUTING CHANOES SIONS OF ELEHCIHTS 1IN COLUNNG SPECIPIED OY C”ﬂ" 7
€ THE COIURND CHANCE. chay o
¢ csmn 9
IFCHUARGS.LT1 ] CO YO 010 ) ] ) CHRn 10
eALL CHACOLLE) . . Ciifte 1
- FFCI.EQ.13 6O TO 803 : . . cHan 12
JFENRMARLTS1Y Q0 TO 90D ’ ' oo 19
CARLL PLOR . : : o S CHEN
LECHELAG.EQ.) ) RETURH . CilRN 18
- 0O 200 =) JARGS o o . . el 16
oIARQELLY : . ©cHin 17
010 20 Hal HRANX - : € 10
Bz} - . ) : o cuni 19
20 &CCA)=-REEIJD ) ' cuan 20
68 0 9% . . ' . = i CuRlli 24
03 CALL ENNT (3) ‘ ' i CHie 22
€0 10 9239 o o €
810 CALL ERROR €10) - o CHAN 26
~GY TG 899 o : - m!ﬁ” 25
009 CiLL ERRORCO) ) : o ' cung 78
REY RETURN - i , S e 27
&0 , » -_ -t 20

S P L T
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SUBRAUTINE CHNCOLC J § CHKC )
CONKCN 7 BLOCKD 7 RC(24381,1ARGS(6IIJMINDLIN) LARCTADISE J.NRUAX, CHKC 2 .
¢ 3 NROH (NCOL (HARGS «VHXYZLS) gnl‘g 9 )
HX 4 :
. [ THIS SUDROUTINE CHECKS TO SEE THAT JARGS(1) THAOUOH IARGS(HARCS) CHAC 8 :
¢ ARE LEGRL CCLUMN HUGBERS. RETURNS JJ=0 FOR NO EXIOR 8ND CHHC 6 .
¢ J=1 FUR CRROR. IT RLED COUYERTS IARCS(1) THROUCH IARGSOIARGS) TO ChiC 7 i
g THE BECIMNING ADOREGSER OF THE SPLCIFIED COLUMNS N ThE HUHKGHE'ZT-EH;:E g i
. N
fr¢ NARGS 6T« 0 ) CO TO 20 cHKC 10
10 431 CHKC 1)
80 T0 40 CHKC 12 H
: €0 00 30 I = 3., NRRGY CHxC 13 ) i
i CALL NOREGSC I. IRRCSC X 3} CHKC 14
. : IFt 1RRGSE 1 ) E« 0O ) CO TO 20 CHKC 16
90 CONTINUE CHKC 16
J=0 CluKkC 17 '
46 RETURN CHKC 10
N0 CHKC 19 A
SUBRCUTINE CKINNJ! CKIN ) P
CORHON 7 BLOCKD » RC(2439) . JARCGL0I) KIND(3Q) LAROTABLOL JoHAHAN,  CHIN &
c 1 HROMGNCOL, o NARGS s VHXYZLE) C::: 3 A
) 4 THIS GUBROUTINE CHECNS THE FIRGT o ARCUMENTS. IT RETURMS u=0 J¥ CRIH § .
¢ ALL ARE JNTEGERS. Je=i. li’ AL ARE REAL aND J=2 IF BOTH me.s ARE CKIn o
[ FOUND. cxmt 7
[ . ) . Rk 0
R L dpad , - Gkt 9 H
"~ Wde0 ' : - ORIN A0 ) <
00 10 IsledA v exIn 1
: . IFLRINDEL ) oHELO) GO 1016 ‘ ) cRin 12 #
s © 30 CONTINUE - r . . CRIN 13 ‘
- | RETURN - o : ; : ORIt 14 K
30 ¥l - - : DN 14 {{ U 11 : e
- 00 20 lel.dd T : : o - CRIN 1B . 5
JPLHINDCL)NEWD) co Y0 30 - L : c CRIN 17
g0 CB!HH"E , S S ) cRin 1e- . - i
. HETWEN : : ) ’ ‘ - eXm i R
Jz2 ) ] e cicgn 20 o
RETHRN . : o o - CRIN 21 S
i

S
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SUBRSUTINE COMANDID) conn
OINCAUSION NANEG(202) J:iNORK 14,8273 ¢ TEXTLE0).M103388),2i2(1468) coxa
EQUIVALENCE (H3C1).ANEELIL)DoCN2(1 ) HNANESCL3T)Y gcﬂa
(V1]
THIS SUORCUTINE CAUSES A LIST OF AVAILABLE CONMMIANDS 10 coitn
OE OISPLAYED ON THE 2250 SCREEN. cg“ﬂ
CUtiR
OATA N1/°AA00°," *."AARV',*EC*."ABS%,* *, "ABSO", ‘LUTE®, conn
$'ACH5 " "« RCOS’, conn
2  C°0'.'RCOS*,H'.'ACCT " ', °ACOT®. D%, "ACOT’. "H',*A0D.* *,°RDEFCONA
B IHE S "ADIR 0 "ROIYV 4 *INE® o *AERA®L *SE®, *iri0V . 'E ', "AHUL ", "T*.CUNA
OUMTIY LOC S YARNAT . ST, "ARCE Y, *0G "4 YARCC "« 0T " "ARCS *« * TN« ARG TCOMA
4%, "AN L CAGCAT S CLAR S MAGINT,* YL "ASIN DY "ASIN' . H®, 'RSUDTL.Y . HCONA
BTAN®" “o'ATRAN"L*D" . "ATAN" '11°L *ATRAY, *HS Y, *AVEC *, *ART* » "AVEC*. *0ICOHA
6015, "AVER ", “AGE*« "NZER®, "B, "DETA *2 %, "3ETN L "X Y, *BETAR", *2 1, *OLOCCOMA
7% KIRR S "CHAN L *GE* *CHIP 'Y Y "CHIX . " ', 'Crf2% " ', '(LOSY,E". "CONA
BCOGts" *5°COSD*s* *4°COSH . Y. *COT*." *,'COTC ." *,'COTHN"." *,’COcOin
QUN®, "TY. "DEFT . "NE®, *OERD ", *TE 4 *DEVi®, "R NIV, ', *0IVI*, *0E*,COHR
A'CUPL Y "JCRT '« “ERAS 4 B4 *EACH" « *ANCE "o *EXP %4 * Y. 'EXPAY, "20" . "EXPOCONA
DY HEUT W FFP Y "o FFXe" "W FF2%. " *L'FLIP®.® ', 'GANP%," ¥/ fonn
DATH N2/T0ANX"Y, conn
€ ' “.CCAHE .Y *o'CENE . RATE®. "HIER . "ARCH" . *INVE "« *RT ', "LINE®. "RCOIN
DR, "LOGY. " *L.'LO0C Y o LOCT W BN "HIAB . " L "HIAV L Y)Y, IILER . '0OLA
30N L AR AR ARAPRE: - ARG TRU AR SRS RPR TS SRR} SRR 153 PR RIH:IT ]
FORoo®000% " o "HAX .Y ¥, HAXNT* s "RUR' CHBEF . *THE®, ‘HDIAY, *0Y . *HERCANA
GR%"SE , YHIDE Yo *NT "IN 0 * 0 "RINE®, 'HUN® . "INV, "ERT Y "L INY, 'SACOR
B THHAT * o VEC o THEC o "E "o "HHUL® o T, YHOYE " * ¥, “HRART*.'SE s *hSCRLNIA *
0% LAY CHGUT S "o PHTRA o "HS "o *HULT W * *, “HULT " SALY*, conn
§HVEC, "USADY, conn
O 'HYER®, CUATY, SHIERY 'O, REGE Y, NP, "OROE Y, 'R, PARP Y, 'NODS, PRLANN
KRS*, Ui "o PO CUCT o 'PRON L ATE®, "RALS Y, "EY, 'REAR' . *. *HTSE®, *TCOHA
CRTORAS LY YPGB VG ORSHS Y UYL BONLY, PR TSEY Y Y YL OSHOR . CTECONA
RN USERY Y YL OBIND LY Y, CGIHM, Y YL RGORTY, "t CLTSARY Y, Y. '5UD%, Y GO
Bo "SUDTS S AT *SUN S " " YTRNYS Y "L YTOND e ' TR ") FYIPY,* *COHR
OoVITH S "o PTVE%0 " YL YORU L P, CYORNY 'R, CYORN ", Y/ conn
R=y _ : ) : - COHg
- REIEC=14Y ) : €0NQ
UNROHSsNGIZES? : : . . conn
S BLEP TR A UHONGSY canp
CALL CIRNSC 100D o , coma
£aLL, CavPLYe? : - CONHANGY CUBRSHILY TWPLEHUNTED N OuUMICOH)
AT00° L 5G.41000) . . . RS 7 gunn
RLI=HLEFY e} ' o . . CONd
00 50 $:=NL1,7 o I : cona
8 Kt1i10 . ’ . . : #@Kﬂ
O BFUULEETLEQ) GO YO WS B : N - €oHR
B0 B0 0 fedJILEFY B ’ : ‘ S
70 Kty ' S o €okA
95 HLCEIT-2 N : : R : - COha
00 200 J=i L1508 o ) . coln
MLEC21LOCY : . €oNn
03 180 12,7 ‘ S : coin
WHORA L u 12003 NLAE) o » S i

BHOMKE 2nE~) JSWINESIILOD-3 ) .

196
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100 RLOC~NLOC+20(n0KBeK(L)) coR 88
HRITECHOUNLA0) ) HHBAK coin 86
3101 FORHAT(7(2A4.2X)) con s
CatL FETCHITUNTLICF,43000) €onNR &0
CALL GROPLY(YEAT(NCF,43000) CorA 59
200 HLECH=HLOCH+2 cuiin 60
IFLRLEFT.CA.0) GO TO S00 conn 61
HLCCeILGEH coHe 62
00 3900 I=}.HLEFT conn 63
HHORN( 281 )=1AISGENLOC) coMR €4
NNOAK(2a1-1 1n AIESTHLOC~1) cona €5
& $00 NLOCSHLOC 23RNSR 1)) cohn €3
I NL2=NLEFT22 CONR 67
i HRITECNDURL100) (HMORKED) oK) (HL2) coEn 6o
: CALL FETCHLTENTLHCF.41000) oora 69
b CALL GROPLYLTEXTHCF.41600) conn o
2 500 CALL CROPLY!* Y.1.41000) : e M
, CALL PROPLY(® *.1,41000) . corn 2
CALL GROPLYCT *.1.41000) corn 73
, CRLL GRAPLYL® *,1.41000) con 74
: : CALL CROPLYC® ',1.83000) : s S . £ara G
e 1000 pETUAN 3 , : - corn %6
o END ' ~CoR N
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SUDROUTINE DEFINE

COHHON /7 DLOCSAZHOCE o, KARIIE 770 .MARGLAR0,ARG2 (KENCOL3D)of 1 IND

3 NEHEOSC19,5) M E3" NSAVE HFLAG

COHNON / BLECKD 4 2C124393.JARGRLODIJMIND(DD) AROTADCS) 3 JNRHRX,

3 HROW,NCOLNARIGS . VHXYZLE)
QINERSION ARDG(L)
CEUSVALENCECARGS (1) .RCL2401))
CONRON / BLOCKE/ HRHE(41.L1.L2.d

THIS SUDROUTINE IS €ALLED IN REGPGNSE TO THE CONNA' ) OCFINE.

IFINARGS 07 « 1 .ANDJNRROSLT .S GO 70 20
CALL ERRORCIO)
RETURN
210 CALL ERRORL20)
RETURN
220 €ALL ERRORCL)
RETURN
270 ¢OLL ERROR(YD)
RETURN
8 CALL LRRORLIN
RETURNM
10 Ki=KINDL3})
SFCKY £0.1,.800 HARGSEQ04) GO YO 230
L2:NAR0E W)

CHECH AND CALCULATE NORKSHEET ENTIY LOCRTION INJO L

caLL ﬂﬂﬂe&5(ﬂﬂﬂesohﬁ
FPLLY 210,220,20
£0 l?(L?tht‘uﬂ”ﬂ-"?HQ3aLOQO) OO 30 270
1W1L2-3) 5§0.40,30
80 Lichinghi-]
JEMGGILLY _
3'[“‘“0(&33-&003:OQ-J-Lf-l-URaJuorqaaoyi 60 Y03

teled-]

40 INKIEQG OO TO00 .

L2
GotoEs
60 List
b5 CfLL ADRESS(LE W)
< 1PILYLED.1) GO TO 80
Li=InRGse)
SEIRLVEQ GRS LT ed -dﬂ.!.l-Gl‘-aRON o509
NEXTIRLS
ARESEE Y00 S)
60 ALy PLEY
IPLRFLAGEG.1 ) et
O IFELR-D) 65,09,89
63 03 70 Li2) NRERY
: GetLI=RCLI}
Jzdel
%70 LeLe§
' ﬂS!UaH ’ .

oer?
DEF)
0ckl
A
OtFl
0tF1
DEF}
OEF!
Otri
CEF!
DEF1
NEFL
GEFS
DEF!
OEFT
CEFS
pere
NEF]
DEFS
DEFS
OEFS
UEFS
OEF]
oEFlR
DEF1
nerl
NEFE
OEFL

BEES

OLFs
OcFt
110
1IN
QEFg§
eErl
OLFl
U
NEF]
EFl
OEFE
DLFs
DEFR
11X
0EFl
gLy
oLFs

OLF)

0EF)
43X
OEF3
ocry
OLFs
0Ers
OEF3
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80 CALL VECTOR(AROS(11,L)
RETURN o
86 RCILISAROS(1)
- RETURN ;
ENG

OEF!
-DEF!
DEFI
DEFL

C o DEFL

U

199

S L,

6%

56
57
56

) s B

Sl a El,

St

et LIRS T S

1o vy P A

R ey e



e e Sl f?‘"mq‘_dwm_,_u-"~ e

a6

A e Ao Y Ve W ey e ST NS iy it S e A 42 a5, 5, S 5 0 i e eyl £ TS

®UBROUTINE NI6PLY(n] ngP
{ep
THI8 SUBROUTINE IS USED Y0 PRODUCE THE INITIAL QISPLAY orgp
CON THE 2250 RHEN EXECUTINO AN ONNITAB PROGIRH. gisz
bR
CALL CERNS(100) 1] §14d
CRLL ORDPLY('THIS PRGOR”" I8 DESIONED TO ENABLE YOU TO USE OHNITRBOISP
3 COINANDS ENTURED *.72.41000) p1ep
- CALL proPLY!L TNROUGW THE TYPEHARITER KEYBORRD OIRECTLY IN FRONT OF DIGP
$YOU. YO GIGHAL *,72,413008) ) &1 4
CALL 0% UPLY"CO“P!ETIUW CF YOUR COMHAND, FIRST DEPRESS THE “ALT® XDISP
-1EY, AND HMILE *12.41000) orsy
CALL OROPLYLHOLDING 1T DOLN, DEPRES3 THE *5* KEY.* ',37,£1000) 1) §:1-4
- CALY. DROPLYC® ', 1,41000) prsp
CALL ORBPL?t'ﬂT ANT TINE YOU MAY LOOK AT THE RORKSHEET BY PRECSINCOLISP
1 ANY OF TRELVE '472.420C0) plsep
CALL ORDPLY! *PROCRAMHED FUNCTION KEYS. EQCH REY MILL CAUSE A 40 MDIGP
3Y 6 SECTION QF THE ',72,41000) plsp
CALL GROPLY( "HORKSHEET 70 AE DISPLAYED. KEYS 4 THROUGH 9 NILL DIS0ISP
IPLAY THE FIBRGY 40 ',72,41000) isp
CALL CROPLY{ 'RONS HITH KEY 4 DISPLAYING CCLUENG 1 THROUOH G. KEY GOISP
t DISPLAYIHNG COLUNNS®,72,41000) 1) §i1 4
CALL CROPLYL 'S THROUCH 10, ETC. KEYS 10 THROUCH 1S WILL LIKERISE DISP
101SPLAY THE LAST  *.72.431000) nisp
CALL QRDPLYS ‘40 ROM3', 0.41000) v16p
CALL GRUVFLYL' °*. 1.A1000) (118514
CALL CROPLYL*IFTER SETINO A PARTICULAR SECTION YOU HRY GEE ANGTHERDISP
3 SECTIDM RY YL 12,41000) plse
CALL 0R0”.Y( "PREASIND ANCTIER KEY GR YOU MAY ENTER MORE ONNITAA COOIEP
1NAN0S THRGUSH THE *,72.41000) otep
CALL ORDALYLPTYPENRITER KEYDSHRD*420,81000) grep
CALL OROFLYL' 'y 1,41000) asp
CALL OROPLYL'OY PRESSLNG REY 30 YOU UXLL RETURN 7O THIS 015PLAY. ° P
J8Y PRESGING KEY 31 *o22.42000) uiGy
CALL CROPLYL YD MILL TERINIDTE THIS PROCRAN. DY PRESSING KEY O YDIS?
10U WILL WE ACLE TO *72.40000) DIG P
CALL GROFLY('SEE A NIsFLAY 07 TUE ORNITAD CONMANDS CURRENTLY AVAILOISP
JANLE .,  BY PRCSSIND W72 oa‘nnﬂ’ nle
CALL ORDPLYL REY 2 YOU WILL GER A LIOT OF THE OIITAD COIMISHDS buoise
JCI YOU HAVE ENTERED®«72,31000) 015
CALL GapePLY(® v, 1.42000) p6e
CALL BROPLYE® ', 1.8A000) o1sp
CHLL OROFLYL® ' 2.45000) 1] d
CALL GIROINYL® *¢ 1.,4000°0) - Q16p
CALL BROPLYL® *, 1,41000) ’ D1I8P
1000 RETURH 3 ) niGP
4] - Iy

DD ADMASR BN -
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& . SUBROUTINE EODINT . €081 3

. CONNOM KEY,JOVLY,ITYPE : . €681 :

s : ITYPE=2 : €081 i

;

(

)

}

5 CALL GPOST €001

j RETURY €081
; END E081

! - SUBROUTINE ERASE ERAS

: : COMNON / BLOCKA/NNCE .h.KADLI7) JKRAG.ARG.ARGZ,NEHCDL19) HROEND  ERAS

i g ~ 1 NENCOSI 19,5 ) JKSATE LISAVE JFLAG €30S

i CORHON / BLOCHO / RC(24031,I4R0SI69)KINDI3) ARGTADI51 ) NRHAX,  ERAS

! 1 NROH/NCOL .NAROS «VKNY2(5) ERNS

2

|

i

{

i

¥

DOAODEBNDARDN -
Lol AL e 2

14 . _ ERAS

: : THIS SUDROUTINE IS CALLED Iot RESPONSE TO THE COHNAND ERASE. ) gRHS ;

¢ ' RAS ;
CALL cHycoLt 1 ) : _ ERAS :

D IF(T.EQ.0.CR.NARDS.EQ.0) 00 70 30 ERAS 10 3
L CALL ERROR(3) ERAS 11 ;
| co 20 RETURN ERAS 12 ‘
| - I 80 CALL PLEK €RNS 13 ?
5 : ; : IFINFLNG.EQ.1) RETURN ERAS 14 -
: : IF( NA0S .EQ, 0 ) 00 TO 80 CRAS 16 %
{ : IFLHRNAX .€Q.0) 00 70 20 ERAS 16 ¥
i N ot 00 40 I = 1. NAROS ’ ERRS 17 . E
1 40 CALL VECTOR( 0., IRROSL 1)) ERAS 1D ]
60 T0 20 €RAC 10 i
€RNS 20

CLEAR ALL OF OIHENGIONED WORKSHEET. . ERAG 2

I

: 1. RN 22 4
| : . 50 HRMAX = HRON & MCOL, ERA3 29 y

5 CALL VECTORE .0 1 ) A ERNS 24 §
i 3 HRHAX = 0 _ ’ ' ERAS 25 i
; A 60 10 20 , . © ERAS 26 3
1 : e | EXRG 27 4
! i . :
! - . ©d
% i g
i
éf 3
? ;;’-, g )
3‘ | §
§ e 3
] = 43
i L . : i
i PR 4
3 . K
3 _;
3
]
;
z
!
Vo
3
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i
N . SUBROUTINE ERRORLIY €RRO 1
% . : COMRON /7 BLOCKN/MNDE M .KARDE77) s KARG +ARG I ARGZ JHEHLDL 19 LHROEND €lR0 ¢
g S \ 3 HERCOGLID.5)KEAVEMISAVE NFLAD ER0 9
H CONHON/KRPLOT/ZNFRANE KRB ,S32C.SPACE ERRQ 4
3 COonNON KEY.IOVLYITYPE ERRO S
R (A ERR0 O
3 c THIS SUDROUTINE IS USEC TO DESPLAY ERIIOR KESSAOES. ERRO 7
; g 3 18 USED YO INDESCRTE MHICH hESSAGE IS YO 8L CIGYLRYEC. gﬂﬁg g
i H’R
% IFCNFLAG.EQ.1) RETURN . ERKG 10
3 J=(1-103)/50 ER0 1
i 1F(J.EN.0) B3 TO 200 . ERtO0 12
CALL OROFLY(' '41.41010} : - ERRO 13
5 1020 CALL GERSPL8) ERRO 14
d : . CARLL CROPLY(HENCD.76.610M0) . €RRG 16
i | CALL oRoPLYL® '. 1,61000) €RR0 18
5 . IF(J.CT.0) 00 TO 400 : ERRO 17
B NFLAG = } E]RRO 10
i 00 TO (362:3+4:546,7¢049450433:12+13514,15,10,37,10,19,20,21.22, €ERRO 19
i { 23.24,25,26,27,20,29,20), ¢ ERRO 20
; 1 CALL CRDPLY! "HAKE HOT FOUNO IN LIARAKY'.26.61000) ERROD 22
1 - 2 CONTINUE ERRO 22
5‘ : Q0 10 $000 . ERRO 23
] 9 CALL ORCrLYL *SLLEDAL RRGUNENT BN CARD'.24.41000) ERRG 24
% ‘ 4 CONTINUE €RRO 25
i 6 CORTINUE €1k 28
4 8 CONTINUE : ERRD 27
N 0 T0 4000 €RRY 20
] 92 CALL CAROPLYL *ILLEOGAL STATEMENT®,17.44000) : €RRO 20
: G0 10 $0C0 €RG 30
B t 0 CALL ORDFLY( *NONSTANT NOT IN TABLE'.21.41000) ERRD N
R 60 T0 5000 . ERRO 92
3 8 CNL), OROPLY{ *NRHAX = 0%y 9,41000) - ERRO 32
i 00 10 Soon © ERRD 34
% K ) 10 CALL OREPLYC *ILLECAL NUMBER OF ARGUHERTS',27,40000) ERrRd 30
= ’ 60 10 Lono ERRO 36
11 CALL OROPLY( *COLURN NUHBER 700 BI0 OR LEGS THAN 3 '.37.&1000) ERRO 37
12 CONTINUE ERRO  3U
23 CONTINUE . ' £RRG 29
14 CORTINNE . ERRO 40
15 CONTINUE : ' ERRO 41
60 Y0 5000 ERRD 42
18 cnLL GROPLY( *SLLEGAL, GIZE RON HUNBER °*,24.41000) ERRD 43
£0 Y0 5000 ENRD 44
11 chL U.\UPLY‘ YOLFRNED HAYRIX OVERFLONG NORKGHEEY*034.41000) %::Rg :g
(4] i
. . : 10 Ly G.\UI"LY‘ IHTEGER ARCUIENY LEGS THAN -0]03'03209;3000’ . ERRO &9
b . 38 convinue CRRO 40
X i . 60 10 8000 £arR0 49 -
R . 20 CALL GROPLY{ *IMPROPER YYPE OF ARGURENY*.25.41000! ERRG 60
i : G0 Y0 &0o0 ERRO 61
e +« 21 ALl onopuvt 'nﬁl‘ﬁﬁl“ SIRINO ﬂ"’t‘“ﬂﬂ ﬂumuﬁﬂ "lcmﬁcr'dzo‘d(mﬂlumo 171 4
: : 22 CONTINUL . ERRG B
; 60 Y0 5000 ' ' . : 4 EHRD B4
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23 CALL OROPLY( *HATRIX I& YOO LARGE IO INVERY USING THIS INTERACTIVE ERRO §S

10EVICE*,58.41000)
8000 CALL CROPLY( "PLEASE SUUHIT AS A BATCH J08°.28,41000)
G0 10 1600

ERRG S8
ERRO 87
ERRD SO

24 CALL CRNOPLY{ *PRODUCT OF MATRIX NULTIPLICATION 1S YOO LARGE FOR INTERRD S0

JERACTIVE HODE',58.41G00)
G0 10 3660
23 CONTINMUE
26 CONTINUE
27 CONTINUE
280 CONYIIUE
29 CONTINUE
30 CONTINUE
5000 CALL CROPLY( *PLEASE REENTER *,15.41000)
1000 RETURN
1010 ¢ALL GERAStI0Q)
- 80 T0 1020

c
e ARITHUETIC TROUSLES

c
200 NFLAG=1
CALL RERR(I-100)
KSAVE=KSAVE+1
N9 9001 J513.19
8003 NENCOS(IET JHSAVEI=NENCO{STE)
IFLRSAYE.LT.S) 00 TO 250
IFLIOVLY.OT40) 00 TE %003
8004 NRITECNSAYE'JOVILY} NEKCDS
KSAuE=0
250 RETURN
9003 CALL PRORANCY )
IF(REY .£0. 93) RETURN
TOVLY = )
60 T0 9004

¢
g INFORKATIVE OIACNOSTIC

400 1}al-200

ERRO 60
ERRO 61
ERRC 02
ERRO 63
ERRD G4
ERRB 65
_ ERRO0 60
ERRO 67
ERRO €O
‘ERRG 69
ERRO 10
ERRD T
ERRO 72
ERRO 78
ERRD 74
€RAN 75
ERFO 70
ERRD 97
ERRO 78
ERRO 79
ERRQ 80
ERRO O)
ERNO0 62
ERRD 063
£oRe 04
ERRO 05
ERRO 08
E]R0 87
ERRD €8
€RRO 00
Enfo 80
ERRO 91
ERR0 B2

G0 TO (403, 402, 403, 404, 405. 406, 407. 400, 400, 430. 433, 432,ERRC 03

1 413, Al 0D ), 1T
401 CALL GROPLY(*TO0 HUCH DATR',139.43000) -
402 CONTINUE
40D CONTINUE
404 CONTINUE
405 CUNYINUE
400 conrjnbe
407 CoNTINUR
400 CONTINUE
409 CONYINUE
410 CONTINUE

00 Y0 4000 -

41) Contnue
412 CONYINUE

413 CONTINUE .

ERND 94
ERRO Q5
ERRD 96
R0 09
tRRO 80
ERRD Q9
ERRO 300
ERRO 201
ERRO 102
ERRO 100
£A/R0 104
ERRO 303
ERRO 108
ERRO 307
ERRE 100
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’;
. 434 CONTINUE £RRO 109 §
413 CONTINUE LRRO 310 !
: 4000 CALL ORDPLY( 'PRESS KEY 3 FOR STANDARD FIXUP GR KEY 2 TO CANCEL EXEERRO 113 z
; : 1CUTION. * 460.41000) ERRO 312 z
; ; . 4800 CALL cualr £RRO 3119 :
; v IFCITYPE.NE.1) GO TO 4500 ERRO 334 j
| - JF(KEY.EQ.1) 02 YO 1000 ; ERRO 118 !
! o IFLKEY (EQ.2.0R.KEY,EQ.31) 00 TO 4550 ERRO 116 !
! b IF(KEY.NE.22) 60 TO 4500 ERRO 317 i
| o CALL  SCOPLT (0,HFRALE JKKHD4SI2E JSPRCE , INTEQLIRCOOED ERRO 110 =
g : CALL  GCIPLT t1.I0Un) ERRO 119 :
; CALL OCALK ERRO 120 ;
i 0 TO 4500 ERRO 121 ;
i 4550 NFLAG=1 ERRO 122 :
' 60 10 1000 ERRO 123 b
; ’ Eno ERRD )24 ,

e et i g
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| SUBROUTINE EXCHNO EXCH ) !

g CONHON / BLOCKA/MADE (M. HARDLT7) JKARG,RRG.ARCZ HENCO(19) KROBND  EXCH 2 i

; 3 HEHEDSE19,5) JKEAVE (NSAVESHFLAL EXCH 9

i COMION /7 BLOCKD / RCL2439),IARGS(69)KINDLIO),ARGTADISI)NRHAX, EXCH 4 .

; 1 NROH,NCOL ,NARCS . VHXV2(5) EXCH S

, ; c exc @

§ ' g THIS GUBRONTINE IS CALLED IN RESPONSE TO THE COMMAND EXCHANGEZ.  EXCH 7

; ExcH @

§ IFENARDS «NE « (HARDS/2 )02 JOR JNARGS EQ.0) 09 YO 930 EXCHt 9

, CALL CHKCOL(D) EXCH 10

; IF(1.EQ.33 00 TO 903 ExcH 31

3 SFLNRMAX.LT.1) GO TO 9209 EXCH 32

= CALL PLBK EXCHl 39

i S IF(NFLAG.EQ.1) RETURN EXCH 14 '

i ﬁ 00 30 1=4,AR0G,2 EXCH 16 )

; - DO 30 N=1.NRIAX EXCH 16 ,

: ¥ JUZTARGSE 1Y eN-] EXCH 37 1

! g KK JARGS( T e Joli=] €XCH 18 y

i iy HORK=RC( ) EXCH 19 .

; B RCLJIV=RE KK ) EXCH 20 ;

: i ° RCCKK 1=MORK : EXCH 21 1

; Py 30 CONTINUE ExcH 22 ;

| Y 00 TO 099 £XCN 23 {

‘ g 809 CALL ERAOR () EXCH 24

! N 60 T0 990 EXCH 26

§ L 910 CALL ERROR (30) EXCH 26

; 3 00 YO 999 ExeH 27 ,

i i 909 CALL ERROR (9) LXeH 2m ;

! . 999 RETURN EX¥CH 29 :

' i END EXCH 30 ;

|

i

¢ i 3
£ £

. BARK R Vb s S @ At - .“\...—v~*"“""""“"*-—‘--". - - i % R N et i a -




&
j £
3 4
i i
206

3 :
é' H
! :

; SUBRGUTINE EXPANDC Jo FHERE ) EXPA 1

) ; COMMON / BLCCKD / RCI2432),2ARGS03) [KINDLI), ARCTABISS ). NRNAX,  EXPA 2

; 3 NRON ,NCOL (NARGS JVHXYZ () EXPA S

; COKKON/OLOCKE/NANEL4) L1 ,L24ISRFLO EXPR 4

i OINENSIGH ANGS(39) €xPA 8

: EQUIVALENCE(ARGSL ) 3,RC(2401)) EXa 6

1 : DINENSION WHERC( 3 ) €xpA 7

i ¢ EXPA 8

; g C  THIS SUDROUTINE TAKES YHE INFORMATION 6TORED IN THE FIRST J EXPR 9

d € POSITIONS OF THC ATRAY MHERE AHD CONVERTS THIS INFORMATION INTO A EXPA 10

! ; € FORM WHICH CAN BE EASILY USED BY THE OHNITAD COMMANDS. EXPA 11

| : 150 S . EXPR 12

| 1 =0 ' = EXPA 13

3 : J =Y : EXPR 14

! | I RTERIER EXPA 15

; 55121 +1 EXPA 16

{ IFC § .BE. JOJ ) G0 TO 45 Exed 17

i | T= WHERE( I ) ExrA 10

; ; IF T ) 40, 30, 20 EXPA 19

-. 20 KIND( 11 ) =0 EXPR 20

! ; IARDSE 1 ) & T - 0192, Lyen 2

3 ; 60 70 10 EXPA 22

! S0 KINDCt 17 ) = 1 , EXPA 23

RER EXPA 24

: ARGSC 11 3 = WMEREC 1 ) EXPA 29

| GO T 10 ‘ EXPA 28

: 40 IFt T .£Q. ~1. ) GO TO 100 EXPA 27

| CALL XPHOC NHEREC I ). K LAROSt 25 ) o KHD ) - EXPn 28

; It K JGE. 0 ) €O T0 50 EAPA 29

! aKe- X . ExeA 30

42 CALL ERRORC K ) £xel 81

3 45 RETURNH ExPA 92

50 KINDC I1 ) = KND ' ExpA 93

IFL KNO .EQ. 0 ) NRCSE f7 ) = AROSL IT ) . €xPA 34

1l ek EXPn 95

G0 10 10 EXPR 36

c : ExPN 97

g EXPIND PRON PREVIOUS INTEGER RROUNENT YO FOLLONINO. exen 38

1001=1¢1 EXPR 40

€ PICK UP NEXT QHO : £XPN 4

JU = MHERE( § ) EXPR 42

IFC KINDE E1-3 ) WNE. O 4ORe I <GE. J ) 00 TO 200 : EXPA 43

IFC JU ) 160, 200, 305 EXPN 44

108 1U iU » 0102 EXPN 45

300 K= IU « PAROSC 13=1 ) £xXen 48

HARGS & NARCS o 1233L K ) = 3 : EXPA 47

Ir ¢ K ) 110,310,120 EXPA 40

130 INC £ ~ , EXPA 40

K= K . EXPA U0

00 Y0 140 EXPA b

, l0omce _ ' EXPR 62

| " 340 00 150 IT u 1, K ‘ EXPN 63

| KINOL 11 )& O ) ExF G4

Yo
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IARGSC 11 ) = IARGSC. $1-1 ) & INC

- 360 13 =11 ¢}

¢o 10 15
160 CALL XPHDt WHEREC X ) « K + ARGSL 3! 3 , KD )
JIPL K WLT 0 ) 00 TO 43
Izslek
IP( WD JEQG. 0 ) 0O YO 170
K = 20
co 10 42
3170 1Y = ARGSC I )
60 TO 300

200 K=2)

co TO 42
"END

ExrPA
E€XPA
EXPA
EXPA

. .EXPA
... E¥PA
EXPA
-EXPA
- EXPA

E£XPA
€XPA
EXen
EXPA
EXPA

65
56
§7
S0
59
60
61
62
€3
G4
65
66
67
68
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: BE
3
j ; = SUBROUTINE EXPCON EXPC 3
g A COKNON / BLOCKA/NGIE.MMRROCT7) KARC,ARG,ARG2 . NENCD(19) KROEND  EXPC @
i : 3 .NEUCOS(10,5) . KSAVE NSAVE NFLAG EXPC 9
: COMMON / BLOGXD / RC12499) 4 IARCSE69) JKIND( IS, ARGTADISI ) HRNRX,  EXPC 4
s : A 3. NROH (}COL \MARGS sYNXYZL5) ) EXPC 8
CCHHUN/BLOCKE/NANEL 4),L1,L2, JSRFLO TXPC 6
. CONMON/ECRAT/AL B0) ExrC 97
; Cunmw THIS GUBROUTINE IS CALLED SN RESPONSE TO THE CONNANDS EXPC B
i ' Cowun HVECDING, RVECDINOG. HVECHAT, RYECARR, MMATVEC AND AARRVEC. EXPC 0
; ; : IFCNARGS LT «5.01'ARCS.OT.6) GO TO 10 EXPC 10
i IPLL2.62.5) 60 YO §00 EXPC 1)
; 100 J=NARGS _— EXPC 12
; ; : CALL CKIND(J) *EXPC 13
; Y © IF{J.NE.0) GO TO 3 EXPC 14
; : Jai, €XPC 15
! CALL HYXCHXCJ) : EXPC 18
; IF(J-3) 102,3.17 : : EXPC 17
z 102, CALL ADRESACNARGS,ILL) EXPC 18
I JPCILL.LE.OY G0 TO 13 EXPC 39
| $H=1AR0S() ) EXPC 20
; ILC=ILL EXPC 21
g SL=IARDS(S) EXPC 22
R KhX=1AR0S(4) ' . EXPC 29
! NNX=3ARCS(3) EXPC 24
; JF(L2.0T42) IL=MINO(ILRIARGS(4),00) EXPC 25
; JFINRRBS NE.5) 0D TO 103 . EXPC 26
! IC=ILC+IARCS(G)-1 EXPC 27
= IL=NiNOCIL . B1~ IARGS(S) ) ENXPC 2D
; 309 IXX=ILCell-1 . E€XPC 29
IVCINXGT.ILLeNRON=-1) 00 TO 3 .« EXPC 90
CALL, PLOK : £XPC 93
IPENPLAG.EQ,1) RETURN . txrc 92
IF(L2.CE5) 00 Y0 910 EXPC 99
"umud:mrozo " OEXPC M
Cussm VEC DIRO EXPC 95
320 00 125G 1C=1,1L EXPC 96
i ALIC)I=RCLINY . : €xrCc 97
) 3125 IhzIhedoNRON £vCC 98
: IHed EXPC 39
; 00 130 I=JLC.IXX ‘ ' EXPC 40
\ RCLI)=AL M) ' : EXPC 43
. . 130 IHz1Ne) - EXPC 42
RETURN ' EXPC 43
Cammt VECTHAY : , £XFC 44
220 1C=) : , EXPC 48
IR €Xee 46
DO 240 Jud,NhX : ,  EXPC 4%
Ih=ihy EXPC 40
00 230 Ind.KnX . ' — EXPC 40
; IF(1C.07.1L) 00 YO 243 ~oexee 80
{ RLICI=ROLINY S £xec 81
; > IH: teNRON ' EXPC e
o . 230 iCz.00) . EXPC 69
! 240 IHNainited S . EXPC 4
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245 00 250 fal.at,
RELILC)=ALS)

250 ILC=ILGel
RETURN '

Canum HATVEC

800 IL=IARGS(])
1C=2

::‘gﬂﬂﬁﬁ-ﬂt.ﬁl 80 10 302
JLL=1ARGS(2)

302 DO 905 1:‘0‘
IAROS( 1 )=IARGSLIC)

805 3C=ICe)
JIARCS! Si=IL,
IARGSIBI=ILL
60 10 3100

310 DO 320 I=1.1L
it ¥=RCIILG)

820 ILC=ILCe)
ILC =}
00 940 Iw=1.NMX
me=Iu
PO 30  Ju) KHX
RCCIRCI=ALILG)
IHC=11CelRON

330 JLC=ILCe)

340 In=1He)
RETURN

3 CALL ERRORLI)

RETURN

10 CALL ERROR(10)
RETURN

1% CALL ERRORLIT)
RETURN

13 CALL ERROR(31)
RETURN
Eng

T

E¥PC SS
EXPC 56
EXPC §7
EXPC 56
EXPC 59
EXPCc 60
EXPC  6)
ENPC 62
EXPC 63
EXPC 64
EXPC G5
EXPC 65
EXPC . 67
EXPC 6O
EXPC €9
EXPC 70
EXPC 7
EX’C 172
EXPC 73
EXPC 74
EXPC 75
EXPC 76
€xee 97
EXPC 78
EXPC 79
EXPC €0
EXPC 63
EXPC 02
EXPC 03
EXPC 84
EXPC 03
EXFC 85
ENPC 07

" EXPC 6D

EXPC 09
£XPC 90
EXPC 0
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SUBROUTINE EXTREN

COMMON / C1.OCKA/ZHONENLRARDCTT) JRARD(ARG.NRGLNEWCDL 1S3 ,KROEND
S,NCHCO6L 10,5 KSAVE JHISAVE NFLAB

COnaN / BLOCKD /2 RCL2433)4SARCEL69) KINDEIDDRRCTABISS ) LHRHUAX,
3 HROM,NCOL .NARDS LVNXYZLS)

CONMON/ZBLECKE/NRIEL4) (L3 L2, IGRFLO

THIE GUAROUTINE IS CALLED IN RESPONSE TO THE COMIANDS HAX.
HAXINUN. HIN QUD MINIIUN. L2=4 (OR S) FOR nAX (0% HAXINUN)
L2=6 (O 73 TOR hiN (OR HINInUA]

:r:ouaass «5T7. 0 AND. NOD( HARGS: 2 ) .tQ. O ) GO TO 30
|

CALL ERRORC 1 3

RETURN

caLL cuxcone 3 )

JFC 1 .£Q. 0 ) GO T0 40

1=3

00 70 10
L) ;i;HRhRS-GT-OI 60 50 S0

co 1010

§0 CALL PLOX

oo

10

lf&“’LﬂG.EG-ll RETUAR

oz

lleRﬂRx.tnall 00 70 130
J u JRRAGL 2

Kc=dJde)

Luke uauﬂx -2

Jrc L2 Of. 5 ) 00 TO OC

FIND hAXIHUR
0010 5 =K,

BF¢ RCL 4 ) .Lf- (/N I I R |
CONVINUE

GO ¥0 3100

N

80
- 300
110

120

PIND HEINIHUN

0080 ¥ 5 Ke L
IFC RCt 3 ) GT. RCE 3 ) l Js !
CONTIHUE
Jsd- INRG3E 3 )
00 120 1 = L. NARGS. 2
= JRRGSE 1)+
CGLL VECTORC RCU & 3¢ !ﬁaﬁo( !01 3 }
€0 10 20
&N

EXTR
exm
€XTR
e€xm
EXTR
EXTR
EXTR
EXTR
EXTR
EXTR
EXTR
EXTR
€xn
EXTR
EXTR
EXTR
EXTR

EXTR -

ExXTe
ex
EXTR
EXTR
EXTR
EXTR
EXTR
EXTR
EXTR

- EXTR
EXTR

CXTR
EXTR
EXTR
EXTR

- EXT
EXTR

EXTR
EXTR
£XTR
EXVR

EXTR

CRTR
exrn
EXTR

EXTR

ExTr
ENTR
ExTR
EXTR

EXTR

e e T e v e B o VR T
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: PUNCTICH FCOSE X ) Fcos 1
¢ THIS FUNCTION SUBPROCRAN CALCULATES THE COSINE OF THE ARGUNTHT X. ¥COS 2

SFL ADSCE X ) «OT. «8EB ) GO TO 2 FLOS 93 .

FCO3S = ¢OSL X ) FCOS 4

3 RETURM FCOS S ‘;

2 CRLL ERROR(104) Fcos o

FCOS = O. FCOS 7 ;

6o 10 2 08 B .

END FOGsS 9 f

FUNCTION FEXP( X ) FEXP 1 :

¢ THIG FUNCTION GUSROUTINE CALCULATES EXPLX). FEXP @2

JFLRASIX)«0T«174.) GO TO 2 rexe 3 :

FEXP © EXPC X ) FEXP 4 :

1 RETURN FEXP 9 5

£ CALL ERRORC 302 ) FEXP @ )

FEXP = O, rexe 7 ;

GO T0 3 FEXF 0

END FEXP 9

FPUNCTION FEXP2C 84 E ) FEXP 1 ;

[ FEXP 2

[ YHIS FUNCTION GURPRCORAH CALCULRTES Bun€ IF SUCH AN OP:rm‘wu FEXP 98

€  DOSSN'T Paouucc OVERFLOY OR UNDERFLOU. , FEXP 4

£ FEXp 8 :

IEz €& FEXP 6 {

JFL E .EQ. FLOAT! JE ) J GO SO 2 Fexe 7 J§

" JFtD.0Y.0.) 00 TO I rexp ®

_ GRLY, ERROR(301) FéExp 9

FENP2:0e FEXP 30 !

RETURN FEXP 1)

.8 FEXP2 = FEXPC E v ALOOL B ) 3 . FEXe )2

") REJURN FEXP 13

R FEXP2 o 0w JE FEXP 24
a W A S FEXP G

€ND e, : v “FERP 16

¢

P
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20

25

30

SURROUTINE FLIP

COMNDN / DLOCKAZMODE N KARDLT? ) XARG,ARCLANGZ 4NENCDL 39) 4KROEND
$.NEMCDS(1345) JRSRVE JNSAYE NFLAD

COMNON / alLOCAD /7 RC(2423),1ARGE(09)KINDLSDIARCTABLSL ) JNRNAX .
§ NRUN.HCOL «NARGS JYHXYZ(S)

THIG SUGROUTINE 1S CALLED IR RESPONGE TO THE CONNAND FLIP.

CALL ERRORC I )

REYURN

CALL cuxcoLt 1 )

:Pé J &G 0 ) 00 TO 25
Ga 10 10

IFCNRTAX.GELL) 00 YO 30
1=9

60 T0 10

CALL PLBR
IFCHFLAG.EQ. L .ORLIRNAREQS ) RETURN
KK = HRHAX = §

KoK /22

00 00 § = 1. NARGS, 2
= I100080 1)

N = JRROGt 1e) )

B o= 0« RY

HN a o« KK

N e are——

FLIP
FLIP
FLie
FLip
FLIP
FLIP
FLIP
FLIP
FLIP
FLIP
FLIP
FL1®
FLIP
FLiP
FLIP
FLI?
FLIP
FLIP
FLIP
FLIp
FLiIP
FLip
FLIP
FLIp
fLip
FL1P
LI
FLIP
FLIP
FLIP
FLip
FLIp
FLip
FL.Ip
Filp
FLEP
eLlp
FLie

FLIP
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FUNCTION FLCOL X ) FLOD 3 g
T c FL00 2 ]
€ THIS FUNCTION SUSPROJRAN CHECKS X RAD IF (18 POSITIVE SFLOB D
€  CALCULATES THE MATURAL LOO OF X.. . FLOO 4 ;
€ vL00 8 {
£ . IPL X 6T. 04300701 .o 6 ;
& CALL ERROR( 101 ) FLO® 7 i
i . FLOG = 0. oo !
i €O Y0 2 © e B :
1 FLOG = ALOGL X ) "FLOG 10 !
t 2 RETURN FLGO 13
) EHD - rLo08 12 {
5 FUNCTION FSINt X ) . FSIN 1 ‘
¢ : S - PSIN 2 |
€ THIS FUNCTION GUBPROORAH CALCULATEGS THE SINE OF X. - PSIN 8 :
c A R FSIN 4 :
ZFC ABSE X ) .0T, W0E0 ) 09102 FSIN 6 !
® FSIN = SINC- X ) - . FSIN 6
5 1 RETURN FSIN 7 !
& £ CfLL ERROR(104) FSIN 8 ;
3 FSIN = 0 FSIN 9
5 00 10 1 FSIN 10 j
ED FSIN )1 :
¢ FUNCTION FSQRTL X ) FSOR 3 |
: ¢ ' FEOR 2
¥ ¢ THIS FUNCTION GUSPROSRAN CHECKS X AND IF IT 1§ POSITIVE FSOR 9 i
i € CALCULATES THE SAUARE RODT OF X. FEOR 4 1
¢ ' FSOR 6 ;
i ALY LT, 0.} 00 T02 FSOR 6 :
£ FSORT = SORTL X ) FSOR 7 ;
. 2 RETURN FSOR 8 §
% 2. CALL ERRORY 101 ) FSOR 9 j
i CFSORT = O FSAR 10 i
X 0 Y0 § FSAR 11 ;
§ END £EOR 32 ;
3 i
e {
o i
i x% |
&
£ i
Uk ;
. j
. |
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SUBROUTENE FUNGT FUNC 3 i
COMHON 7 HLOCKR/MODE,N,KARD(77) JKNARGLRRC.ARCZ . NEHCO(1S) KROEND  FUNC 2 o
1 .NEVEDSE19.5) KSAVE , ROAVE NFLAD FUNC 3 i
COMMON 7 BLOCKD / RCU2493),3ARCS(00) ,KIND(ID) JARCTABIBL ) NRMAXe  FUNE 4 i
.3 NRON,NCOL,NARCS.VHXYZ(S) FUNC B ;
CONEON/BLOCKE/NANEC 41,01 .02, ISRFLD L FUC 6 i
COHNOU/OONGTS/P ! LEJHALFPT LUEGRAD R 'L ;
REALNY X0 FUNC 8 :
DINENSION 11C 2 ) FUNC 9 i
EQUIVALENCE ( 11, 130 1 ) ), L 12, 330 23 ) . FunCc 10 i
DINGNSION ARGS(1) FUNC 11 ;
€QUIVALENGE { RRGST 3 3, RCL2401)) Func 12 N
{ c Func 33 !
: c THIS SUBROUTINE 15 CALLED FOR THE FOLLONING COKMAYDST SIN, COS. FUNC 14
\ c TRN, COT. AR'GIN, RSIN. ARCCO3. RLDS, ARCTAM. ATAH, ARGCOT. RCOT. FUNC 15 ;
i t SIND, CO30. TAID. COTN, ASIND, ACOSD. NTAND, ACUTO, R3S, FUSC 18 :
i c ADGOLUTE, EXP. £XPONENT. LOG. LOGE. SORT. REGEXP. LOGTEN, runc 17 ,
: ¢ ANTILOG. SINM. COSH, TANH. COTH. ASINH. ACOSH. ATANH. ACOTH AND  FUNC 10 ,
¢ DEYNOR. FUNG 10 ~
c , FuNc 20 ;
IFL HARGS EQ. 2 JOR. NARGS «EQ« 8 ) GO 10 10 FUNC 21 N
' CALL SRRORE 10 3 FUIC 22 i
! 60 TO 200 " FUNC 23 . ;
10 CALL DIURESS! NARGCS. IL ) FUNC 24
IF( IL 3 20, 30. 40 FUNC 25
20 CALL CRitAR( 20 ) FUHC 26
c0 1D 200 _ FUNC 27 .
i 90 CALL CRReRt 31 ) FUNC 20
G0 ¥0 200 _ FUNC 29
! 40 JLZ = IL + NREAX - ) FUNe 90
‘ NARDS = HARGS = L FUNC 31 |
00 60 § = 1, HORGS FUHC 92 i
CALL NARRESSC I, I1C 1 3 ) FUKC 33 |
IFC I 1 ) ) A5, 30, 60 FUNC 3¢ l
45 I 1 )= =100 1) FUNC 95 ;
50 CONTINUE FUNC 3B -
SFONRHETD ) JIE 2050, 00 HAKEL 4 JNE 1 13262) 00. T0 68 FUNS 87 |
FF(L2.0T.10.A00..2,LT.28) L2aL2eD . FUNC 3D
IFEL2 0T 35 A0 L2 LT 40) L20L2~4 o FuNe 99
B1 IFC KINOU 1 ) €84 O ) GO VO 58 : ' FUNC 40
X o AR0GE 1 ) ’ FUNC 42
LOCRTH =2 ) FUNG 42
0N TOLA50.480,500,470,400,510,500,590 540,550,500 ,570,500,500,800.FUNC 43
1 010,460,450,500,300,2110,320,330,340,350.2060, uvo.aas.aaa.aau. CFNC 44
2 430.420,430,440.450. 340.3J0-u50-3901.k2 FUNG 48
62 ARGSL 3 Y e X ' FUNC 48
§5 IFC NiHIX JME. O ) GO TO GO _ ruie 47
CALL ENRORC O ) : " FUNG 4D
€0 0 200 . FUNC 49
60 JFINFLAGEN.W) CALL PLBK B FUNC 60
IFCHFLAG.E9.3) 0D T0 200 : FUNC 81 .
> ASGEON 250 YO INDEX ' FUNC &2 ,
JFC RAROS JEQ. 2 ) 00 10 90 A , FUNC 63
SFCHINOL 3 ) LR O D) COYO 70 _ FiC 54
( b
i L o
. ’ N LN Y e 0 &t . i - . b " e ! . —r P L S U SN T [l
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2
{ ¢ FUNC 58
i c THO AROGUMENTS, FIRST IS A CONSTANT , FUNC &6
E c ' FUNC 87
i CALL VECTCRC ARCSC 3 Y, IL 3 FUMC &9
! 80 T0 200 FUNC 50
i [ fFunc 60
i c THO ARGUFENTG. FIRST IS A COLUMN NURBER FUNC 61
! € _ ) Func oz
! 70 LocRTH = 2 Fulnc €3
i I =1L . FUNC 64
i 80 IF ( 1 .GT.I1LZ ) 03 TO 200 FUNC 65
X = RCC 1L ) FulNe 66
00 TO IMDEN. £250,900.310,320.330.34%.,350,360,370.380,390.400.,410,FUNC 67
1420,430,440,450.460,470,480,490, bOO.GlO.bZO.SSO.G#O.o&U.Ssa.o'loa FUNC 68
£680,590.600,830) Fure 69
75 RC. L Y= X N FUNC 70
1 =11 ¢} FUSC T
I=ted Fune 72
00 10 00 FUNC 73
. S0 K2 =1 -~ KINOC 2 3 fFlmc 74
i JF0 KINDC 3 ) .EQ. 0 ) 6O TO 110 FUNC 75
i ¢ FUNRC 76
N ¢ THREE ARCUKENTS, FIRGT ONE A CONSTANY ) FUNC M
; ¢ fFuinc 70
00 100 I = ﬂ.- Iz FUNE 79
REC I ) =RCL J ) «RCEIZ I RROSI 1} FUNC @©0
100 12 = 12 + X2 FUNG 6}
G0 10 200 FuNC 02
¢ FuNc 03
c THREE ARCUNENTE. FIRST A COLUMi HUHBER FUNC 04
¢ FUHC 85
_ 318 LOCRTN =3 FUNC ©0
! 1=]L " PUHC 07
! 126 IF ¢ I «GT.ILZ ) GO YO 200 fulc B8y
% X = Ret 1Y) Fuic 09
| 60 TO INDEX, 1250.500,310,320,990.940,960.360.,970,380.330,400,430,FUNC 80
| 1420,480,440,450,480,470,480,480,500.,650,520,630,540,550,500,570, Fuic $Si
i 2490.490,600,610) fFuNC 62
i 546 RO I 2 =RCE 3 ) +RCLI2)ImX . FUNC 09
] : 313 2} ¢} Func 94
12 » 12 + H2 ! ’ FUNG €5
fuled . e 96
£0 10 120 FUNC 0%
£80 RETURN Fie 9
200 00 TO(4U0,479,479,469.,400,500,619.0620,590,549,569,569,879.509,589,.,FUn0 89 '
i 1 G0 480.479:409,£99,300,319,380,339,93490,359.300,378,360,309, FUNC 3§00 . : k:
Q b £ 400.4190979.43440+330,340,350.909) 412 FUNC 03 :
] L 260 anL f’mwm L) ) _ FUNC Jy2 :
! ! 203 : : : - FUNG 309
§ X 215 Uﬂ' \'0 ‘ 92, 78, 115 )e LOCRYN FURC 304
: 1 &I i Fulc 108
1 208 RSSIOH 900 YO JUDEX ) ’ FUiiC 100
i . 806 X = FSINC X ) » | - FUNC 107
§ ’ GO 10 298 ' ’ Coe ‘ ' : FUNG- 300
5
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i :
b K
H 1
¢ £0s - e : FUNC 108 j
303 ASSICY 310 TO IHDEX T FUNC 110 .
‘ 810 X = FCOS( X ) . - . FUNG 513 !
: , . 6o T0 275 - . FUNC 112 ;
. . cC  TaM , FUNG 113
3 , ' 339 ASSIGN 320 TO INDEX S : C . FUNC 184 ;
2 ' V 820 X = FSINC X ) /7 FCOS( X ) ‘ FUNC 115 j
: e : 60 10 275 , FUHC 316
3 c coT : © FUNG 337
E 929 ASGI0N 330 TO INDEX : o FuUIC 118
930 IF(X.EQ.0.) X=1.E-76 ‘ L © T T FUNC §19
X=FCOSt X)/ZFSMC XY _ o ‘ FUNC 120
60 Y0 275 . L FUNC 321
5§ c ASIN ' S FUNC 322 ;
3 : 8399 ASGION 340 TO INDEX . FUNC 123 :
o 840 IFC A3SL X ) - 1. ) 341, 342, 943 © FUNC 324 :
, i 943 IFIASSIXI.LT.1.E-39) X=0. FUNC 325
: : X = ATANC X / BORTL 1. - X eam 2 ) ) : FUNC 126
, '_ 00 10 275 FUNC 127
: ' 842 X 5 SIONU HALEPI, X ) FuNC 128
: : 80 T0 275 FUNC 129
P 43 L =103 : _ - FUNC 130
) 60 10 260 ' ' FunG 134
) ¢ : c ncos ) FUNC 192
’ 949 RBSIGN 360 TO INOEX FUNC 193
. 850 JF(AUSIXIL0T.1.100 TO 949 , FUNG 134
a e lHﬂBn(XhLT 1.£-98) 00 TO 842 FUIRC 195
' % ATANL GGREC Ve = X W0 2 J ’X%) FUNC 196
g oo 10 275 . . FUNC 137
, c ATAN ' FUNC 130
i : 259 NSSIGN 360 TO JHDEX FUNG 199
4 _ 360 X = ATRI( X ) . FUNC 140
_ : 63 Y0 275 FUNC 141
, c acor : FUNC 142
: i 869 RSGION 370 TO INDEX . . . FUNC 143 :
: 970 IF(X.E€7.0.) Xc).E=75 R . FUNG 344 :
"X uATANL 3.7 %) . ' FUNC 145 |
00 T0 295 , - : FUNC 348 !
$79.A58100 300 TO INDEX S FUNC 140 i
: ; $00 % w DEC w X ' “FUIC 149 i
3 o : 00 Y0 300 : . - 'FUNC 380 ;
oo (3 €050 : © - FUNG 363 ;
X - 803 nssmu 930 10 xunt.x S o FUNC 152
' : 890 X = nX , S ' _ B FUNG 159
3 ! j 00 Y0 :no : S S - FUNC 184
P : ¢ Yano : ‘ o U FUNC 188
‘ 899 ASSICN 400 TO INOEX : S - FUKG 143
; 00 X=000aX% : S FUNC 157
:. 60 10 820 ' : C ' FUNC 358
N ¢ corp . © . .. FUNC 18D
, * 409 N5SICN 410 TO INOEX : SR ~ 7 FUNC 100 , .
410 xm.osm.t,t.x.c-'m 8=I .e-‘u : » . - Func Bl
= DO u X e : S PUNG 382
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) L b
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f i S - 60 10 330 FUNC 163
o . € RSIND : FUNC 164
| 418 ASGICN 420 TO JNOEX . . FUNC 165 :
‘ ' 420 IFL AUGL X ) = 1. ) 421, 422, 849 o FUNC 160 b
' . 423 IF(ABSIX) LT +1.E~C8) ¥=0 FUNC 107 ;
X = RAD = ATANC X / SARTC 1. = X um 2 ) ) . FUNC 169
CO0 10 275 . ... . FUNC 389
422 X = S1G/HC 80.4 X ) IR _ < FUNC 170
.- 6O T0 278 - FUNC 371
B C RCOGD - FUNC 172
5 429 QSSI0N 430 TO INDER S FuNC 173
Lo " 480 IF(RES(X).GT.1) 00 TO 343 ' ... FUNC 174 :
£ l © IFCROSEX) JLT.1.E-39) GO TO 422 , FUNC 178
%o ¥ cRA0 n ATANC SGRTC 1. =X B 2 ) /7 X ) - - ‘ - FUNC 170 1
P . 00 10 275 CFUNG 177 :
B c ATAND FUNC 178 E
g 439 ASSIGH 440 TO INDEX 3 FUNC 179 3
g 440 X = RAD 18 ATAN( X ) ' B FUSC 100 S
60 10 275 FUNC B2 - :
3 £ ACOTD FUNC 382 , 1
P 449 NGSI0H 450 TO INDEX FUNC 183 3,
Lo 450 IF(X.C0.0.) X=1.E-70 FUNC 104 : :
: X = RAD w ATARC 3. 7 X ) . FUNC 108 ;
) 6o 10 275 FUNC 180
¥ C RSS ' " FUNC 107 ;
, 458 ASSICH ¢GO TO INOEX . . FUNG 108 1
£ 460 X = RIS( X)) : S FUNC 189 g
c0 10 276 . ) FUNG 190
| : ¢ 6ORY FUNG 193 ]
7 J 403 RGHIGN §70 TO INDEX . . FUAC 192 : .
PR ¢70 X = FSQRYL X ) FUWic 103 |
R . 60 T0 275 FUNC 104 K
E C EXP ' FUNC 195 1
S 479 ASSIGN 480 TO INDEX FUNC 196
' f 400 X = FEXPC X ) FUNC 107
: b 60 1) 2785 fuic 158 /
: £ , ¢ HEXp FUNC 199 4
k 403 ASGICiI 480 TO INOEX FUIC 200
480 X « FERPL =X ) FUltG 201 4
5 oy T0 275 - , T OFUNG 202 :
B ¢ LoD : : } , FUNC 203 ]
. | 499 RSSICH 500 YO INDEX ' FUNC 204 ;
; : 500 X o FLOOC X ) : - , FUNL €05 ;
\ ¥ : . 00 T0 275 o FUNC 208
: c L0040 FUNC 207 , 5
809 ARGION 610 TO INDEX o . FUNG 200 B/
5 : © GA0 IFL X 6T« 0. ) 00 TO 511 S A FUNC 209
Low a0 S _ FUNC €10 3
60 Y0 200 _ : e FUNG 213 £
5 811 X = 0LOOLUL X ) ' ' FUNC 212 » g
£ 60 Y0 2718 , FUNS 219 ~ 3
, B ~ € RLOO , S FuNC 234 :
Lo - £10 ASSICH H20 YO INDEX S , FUNG 218 )
B20 JPC X JOFe 73 ) GO YO 622 . FUluG 210
F. - ’ ’
;o |

e T




; %
i H 218
3
3 bl
21
3
3 X = 10, a9 X FUNC 217
o GO YO 278 FUNC 218
622 L= 102 FURC 219 :
7 5o 10 260 - o FUNC 220 ;
¢ SINH o , FUNC 221
523 ASSICH 530 T0 INDZX . : FUNC 222 :
530 ¥ = FEXPC X ) . : FUNC 223
" IF(Y.EQ.0.) GO TO 265 FUNC 224
Xz Se(Yele/7)m TANNC X ) » FUNC 225
. 60T 275 FUNC 226
; e COsM FUNC 227
3 : 589 NSGICH 540 YO INDEX ' FUNG 220 ;
i B : : BB Y = FTAP( X ) 2 - FUNC 229 v
4 B ' © U IP(Y.EQ.0.) 0O TO 265 _ S ©.FUNC 290 .
X3 JBelY¥elelT)" R S FUNC 231 R
60 10 275 . FUNG 232 f
c TANH = FUNC 2383 |
© §49 ASSICH 550 TO INDEX : : - FUNC 234
660 X = TRUML X 3 : - FUNC 235 |
6o Y0 275 : FUNC 238
; ¢ comd FUNC 237 e
4 : 559 ASSIGH 5GO TO INCEX - : - FUNC 238 |
A . §60 IFIX.CO.0.) Xal.6-75 « . FUNC 299 | : !
X = d./ TRNAC X ) : FUNC 240 :
GO TO 275 A S FUKC 248
c ASINH FUNC 242 |
_ 559 ASGION 670 TO INDEX © . FuUNC 213 .'
3 ! ' Y0 IFCABSINY.LT.1.E-7) GO TO 285 FUNC 244
_ . X = SICNC ALOG! AZSE X ) » SORTC X wm 2 » 4¢3 3o X ) FUNC 245 ,
i 6o YO 275 FUNC 246 i
3 S RCOGSI . FUNC 247 |
A - . 579 ASSICH 500 TO INOCEX FUNC 248 oo
3 : © BBU IF(XWLT.14) 0O YO 343 FUNC 249
3 ' : IF(X.O7.1.£5) GO TO 508 FUNC 250
1 X=ALOO X+ GLRT( Xau2=143) ' FUNC 261
co T0 275 FUNC 282
; ) B85 X=ALOD(2.uX) FUNC 263
3 . - 00 70 275 FUNG 2G4
5 . c ATaNN . FUNC 265
- ’ 509 ASSICA S30 TO INDEX , FUNC 250
K | 580 IFL AL % ) oLT. 3. ) 0D TO 692 FUNC 267 :
1 L= 103 FUNG 250
- CO 10 230 o FUNC 280
5 BOZ X = 6w ALOGE € 1. ¢ X )2 (2o w X)) FUNC 260
; 68 TU 275 FUNC 261
¢ ncoty FUNG 262
; 599 AGSICH 600 TO INDEX FUNC 263
R 600 IFC RUSC X ) JLE. 1e 3 00 TO GO2 FUNC 264
X Bl X eded 2 tXmied) FUNG 203
3 00 10 275 . - FUNC 260
i 602 L = 103 : FUNC 267
¥ . €8 10 260 . R FUNC 26D ‘
1 60D ARGICYH 010 TO INEX FUNC 269 ’
i 610 IFEX.0T+10ReXsLT 00) 03 10 343 ~ FUNC 270
{
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FUNC 27
FuNe 272
FUNE 278
FUNC. 274-

R

mpes

e
Y
i

X=YORUP(XO)
G0 10 275

X0=X
€ND
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TR

reg

AVERE
Aot

LT

3
P

20

[z X+ ]

30
40

50

60

«
(53

100

110

120
130
180
200

SUARGUTINE GENER

COUHCN /7 BLOTKA/RODE (M /MARDL77).KARG,ARG,ARDL,NEHCDL19) JKROTND
- § «NEMEDSE 19,5 JHSAYE MGAVE JNFLRD
CONNGN / BLOCKD / RC(2433),IARGEI6I) JKINOL33) ,ARCTROLSL I 4NRIAX

1 HRCH.RCCOLNGHGS. VHXYZLS)
DINENSION ARGS())
EQUIVALENCECARCG(1),RC(24011)

. il aa = SR

OCHE
OENE
GeNe
GENE
OENE
GENE
GENE

THIS GUBROUTINE 15 CALLED IN RCSPONSE TO THE COMMAND OERERATE JGINE
IFL NARGE JOE. 4 AND. HGOC NARGS, 2 ) E0. 0 ) GO TO 20

CALL ERRGR (10)

60 Y0 200

GET STORACE COLUNM ADORESS .
CALL ADRESH( NARGS, J )

IFt 4 GT. 0 ) GO T3 30

CALL CRROR(3) ‘

00 10 200

CONVERT INTECERS 10 FLOATIND POINT

DO 40 I = 2, NGRGS

JF( KINDE I-1 ) £C¢ O 3 ARGS( I-1 )} = IARCSL I=1 )
ccgf!ﬂ“ﬁ :
K=

p0 60 I=4,NARGS.2
A={ANGSL I-1 1~ARCST 1~3 ) J/ARCSL 1-2)
IF{R.LT.0.) 8O T0 3
KK eIFIX(fle.89)+)
IF(K.LEHIBNY 00 TO 60
CALL ERRIR( 201 )
G0 1O 08
caLL PLBK . J
IF(NFLAG.ED.1 ) RETURN
RCC J ) = ARDSC 1 )
HDROH = J « NRON «» §
00 196 I = 4, 4GS, 2
8 = SIONC ., MitOSL 2 ~2 1))
ENDER = RIXGSE L = ) § = o001 u# ARQSE I - 2 )
Jdads+ :
REC U I = REL d~ 1 ) « ARGSC £ - 22
IF{ 8 m ¢ RCL v ) =~ EHOCR ).0€.0.) OO TO 120
IFC J LT« NORGW ) QU TO 100
60 TO 150 .
PASGES CENCRATE UPPER SOUND, SET I UPPER GOUNO
ROL Y Y= ARG T - 1)
CONT INUE
HRUAN = MAXOC HRUAK. J = NOROH o NROW 3
RETURN
&)

CENE
- OENE
GENE
CENE
OCHE
ENE
GEHE
eine
GENE
GENE
JENE
GENE
CENE
OENE
GENE
BEHE
CENE
CENE
OENE
QuNE
OLNE
CENE
OENE
GENE
GENE
© CENE
gtne
- GENE
GENE
GEle
OcNE
ouhe
Qe
OENE
CENE
CENE
GENE
HENE
OGENE

WO WDN ™
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SUBROUTINE INPUT INPU

conna 7 uLoc«n/nooz.n.xaautvvt.uaao.ans.aaoz.usucnzxsa.xnaaﬂo “Inpy

1 .HEHGDS! 10,51 KSAVE L NSAVE NFLAG R Axurg

o ar

THES GUUROUTINE READS IN. THE LINGS FROM THE REPLY ARER.. . ,;;fngg

- 7 HC =78 N £
£ - CALL GRRPLYINENCO.MC) . . .. . 0 T ey
% _ " %AR0t a:- E . INPY

KARD! ' S SR (1]

] T ARDC nne«o«s ) = 40 . o INPU 33 S
: - CALL OHCONVI NEWCO. KARD(S). KROEND ) - INPU 12 S
. RETURN o o ©IMPU 13 C

END - : . (1 TRRY S

i S b X e
3060
- .
DOBIDNRWN -
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' SUBROUTINE IHYCHK(NG,OCT(JP) INVG 3
CONMON/BLOCKE/HANEL4 3 oL1 L2 4 IGRFLO e 2
COMMON 7 BLOCKD 7 RC(2439),IARCS(69).KINC(S33.ARCTABIE]L ) NRNAX, INYC 8
1 NROH .NCOL (HARGS (YHXYZ(S) - ING 4
CONMON/GCRAT/ZD(8Q) ‘ - " INVG B
REAL®B 9 40),2ER0,ONELOET e ¢
EQUIVALENCE (R.D) me 7 |
¢ e 8 i
; € THIS SUPROUTINE PREPARES A MATRIX FOR INVERSION BY MOVINO IT TG A INVC 8 :
1 ¢ SCRATCH AREA. IT RLGO CHECAS THE INVEATED MATRIX 'POR SCCURACY - INVC 10
% g USING ERR TO GTORE THREE MERSURES OF RCCURACY. {gxg :;
§ g M3 HILL CONTAIN THE DINEHSION OF THE HATRIX TO BE INVERTED. Aggzg %3
3 c DET=0 IF MATRIX I8 SINOULAR. CIve 18
3 ¢ JC 15 UGED HHCN A GYSTCH OF LINZAR EQUATIONS 1§ TO OE SOLVED. = 1AVC 18
& c IT INDICATES WHZRE THE Y VECTOR IS LOCATED. mve 17 ;
i ¢ . IhvC 18 ;
p DATA ZERG/0.00/.0NE/).007 . o INVG 19 ;
¥ NA=1RRGG(3) : ' ©OINVE 20 ;
5 DET=ZERO COINVe 21 :
3 IF{L2.£Q.2) JC=JP INVC 22 §
i : UBL=tD L : : INVC 23 C
MDR=2uNB INVC 24 ;
| JAP=IARGS(1) INVC 25 ;
b D0 10 I=1.NQ INVC 20 !
E JA=JAP ve 27 i
" 0D 8 J=1,NR . . INVG 29 o
A Aty)=2ERO INVG 29 i
3 fitd)sretda)y . e 90
: 9 JN=JfeNROH mve 91
P IF(L2.EQ.1) G0 TO 1% e 92 .
a4 AINBI=RCLJC) INVG 93 b
1§. JC=dCed : INVE 94
3 311 00 12 J=NUR.NUE e 95
s AfIZZER Ve 96
b IFCI-NB,EQ.D) ALJI=ONE mve a7
& 12 CONTENUE INIC 98
£ CALL GCRAM(S,2) A . thve 93
4 30 JAP=JAPe] : 1HVC 40
i IF(L24£0.1) 00 TO 34 ' INVC 43
ﬁ DO 33 Jd=8.NBE 14VC 42
3 19 N(J)=ZERD : 1IN0 43
Aﬁ ALNBI=-~04E Ve 46
E ATHDE )a0NE , S Tt
3 . CALL GCHAKIND.2) : INVE 40
by ' 34 CALL GPINYINSLCT) me 47
A | RETUAN | | INVC 46
3 END - INVC 49
4 i .
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SUBROUTENE INYERY INVE 3
COMIION / BLOGKAZHOOE.N,RAROLTT) ,KARG.ANCARGZ NEWGO(18) ,KROEND ve 2
1 HEHCTSE 19,53, KSAVE JLISAVE LNFLAG thve 8
COMNMI/ECNT/B( 30) INVE 4
CORMON/BLOCKE/NAREC4 ) ,L1 L2, IERFLO tHve 8
COIMON /7 BLOCHD / KC(2439),IRRGS(63) HIND(3I) JARCTAU(E) 1. NANRN, INVE 6
1 NROU,HCOLJHARGS JYHXYZLS) IRVE 7
OIHEHSION TEXT(13) INVE  ®
REALLD AL403,0ET INVE @
EQUIVNLENCE (R,.8) “INYE 10
THIS SUGRGUTINE IS COLLED IN RVGPONSE 7O THE COMHANDS HINVERT.  INVE 14
INVERT. KLINEAR, ANO LINEAR. . A nve 32
L22)] = INVERT. MINVERT INve 39
1222 - LINEAR. HLINEAR INVE 14
IFLNARDS «EQ 46 .0R NARCS.EX.5) GO TO 1200 - INVE 1§
CALL ERRORC1O0) IHVE 18
RETURN Ve 17
J=NARDS IHVE 10
CALL CiIND (1) INVE 19
IFUJ.NE D .OR«IARGSL 31 NE L TARGSEE 4 5 LAND HARCS -EQ.83 GO TO 200 INVE 20
IF{NARGS EQ.8) 00 TO 90 INVE 21
KIND(B)=0 IRVE 22
" IAROS(B)I=IARCSLG) Ve 29
IARCHLE )SIARGS(4) INVE 24
IARGCSL4Y=TAKGI(3) fHVE 25
J=l INVE 28
1F(1.24£Q.2) G0 TO 85 JuvE 27
Ja2 " INVE 28
IARGSLBI=IARCSL4) snvE 29
IARGSL 7= 1ARGS(Y) e 20
CALL MTXCHK(J) , INVE 9N
IPLJ=11 96,200,205 mve 32
IFLIARES1D)40T435) 8O 10 zJo INVE 83
HisTARCSI(Y) : INVE 94
IFtL2.£Q.1) 00 70 89 CINVE - 93
Hisitle) live 36
© . CALL RDRESSLE.JC) thve 37
CALL ALRLESS(B) five 98
TFLJOLE 2 O/t eJCLEWO) GO YO 233 five 29
£ALL PLEY INVE 40
IELNFLAG.E048) RETURN INVE ol
CALL INVCHACNY,DET.JEC) INVE 42
CHECK 70 SUE IF KNTRIX HAG IHVERTED. NO, IF UET.O. INVE 42
IP(OET.EN.0.00) GO TO 240 _ INVE 44
T &H INVE 45
JEsZulll INVE 4D
IFIL2.£0.2) (0 TO 120 INVE 7
STORE INVERTED MATRIX Ve 4D
JBaLAROSIS) IHVE 49

™

JCuudD . -
- .00 100 Jad0wE s .

JdDzhl e}
00 110 I=1.10
CALL SCRANLELY

INVE
NVE
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RCCJCI=ALY) nveE

100 JC=JC+lUROH INVE
130 JUBaJlel INVE
6O 13 160 Inve
Ceunm STORE REGULTE OF SOLUTION INVE
130 00 140 I=1,i4 JNYE
CALL 6CRANLELLY INVE
REtJI=ALJE) INYE

140 JaJe} INVE
150 MOUN=4 INVE
RRITE(NDUI.100) DET INVE

360 FORNAT{ "TUE DETERMINNNT OF THE INVERTED MATRIX IS%,1P013.8) Inve
CALL FETCHCTEXT(JD,41000? IHWVE

CALL O5KSP(3) INVE

CALL GRNIPLY(TEXTJD,.41000) INve

CALL ORDPLYL' ',.1,41000) IHVE

CALL OROVPLYC® *41,43000) BHVE
RETURN INve

200 CALL ERROR(3) INYE
RETURN IRVE

206 CALL ERROR(1?) INVE
REYURN IHVE

211 CAL\, ERRGRLLL) INVE
RETURN ’ INVE

290 CALL ERRORE 22 ) INVE
Cobuu PRINT NATRIX TOO LRRCE YO INVERT FNVE
RETURN INVE

240 CALL ERROR(ING) e
Cupmw PRINT HATIRIX 1§ GIRGULRA OR NEAR SINOULAR-NO INYERGE - INVE
1000 RETURN INE
EnD. INVE
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T MmRon oo neon

R 212325

(222222 -]

e Ay ATTPTAT £ VA ASINT AEIE L Vs _— = e S LT VSN

SUBROUTIRE LOSKUP LOOK

CORNBN/BLOCKE/NNAEC A ,LY L2, ISRFLO LOOK
DIKENSION IRC1GIAU(T)LHII2)WJIFLTB)1004) . HAL20) HNL12), LOOY
SRD(243,JTL50),J2030) .V 12),14022).20(3G) L0
LOGK

THIS GUOROUTIME IS USED TO SEARCH FOR R KEY UORD CORRESPENDING T8 LDOX
THE ONE I8 THE REPLY AREA. IF NNE 1S FOUHD. THO YA:IACLES, R W4 112
L1 ANO L2, ARE SET WHICH MILL BE USED IN DETERHIHING WHICH LOgK
SUBROUTINE TO CALL LATER IO EXECUTE A SPECIFIC COUMNAND. LgUK
. LOOK

HRMRX oV M o X oY 02/ LOCK
. LBog

0ATA K LONK
1/716039,16767,17495.,18225,18954,10705.500.1377/ Lo
LOOR

ANS,EXP.LONSART LNEGERP LLOGTEN,ANTILOO0.SINH JLCOBH s YANHCOTH LASINH, LOOR
RCOSH ATANH L ASOTH . DEVHIR ABSOLUTE JEXPONTNT LLOGE LaaK
SINCOSTANCOT/RRCSINGNASCOBARCTAN JARCCOTL2GIHD,C050,TAND.COTD,  LOOK
RSIND ACOSD ATHAD JHEOTOZASIN JACOS ATANLACOTYZ tggﬁ
3ig

DATA JF/802,0.4309.0.8100.0.14329,14500,10249,1309,9100,14729,31270L00%
1,8800,34100.5%02,2011,5832.14521,5632,42612.5032.1251 .10422,025.140L301
267.1270:30422.625,14795.,9073,10328,6£02,11250.4379,11310.0160,35 15.L00K
914108,0.2611.0,14501.0,2812.0.1210,13139,1239.2811,3218. 14621 .02) L0
£02012024100,2910.2613,2010434021.2915,2012,291C,1250410334,885,  LOOL

9 13359, LOUK
51270,10214.025.14600,1251.10209,825,13351.,1270.3020640625,14500/ tggk

A X
ROD.SUDHULT D1V IAIGE SUSTRAMULTIPLY DIVIDEY tggg

ORTD INCL YL IRLE) IR0 WIRCADWIRITIGIR(AYINLDIARIO) L IR LAREIOIALO0K
JOARCIADGIRUIDILIRIIDD VIR I G IRUISY ARCTITIZD4240403420,0,00066,  L.0O0K

2 14500,310) 4041935013500 +14420,15007 ¢ 100334032, 519) 664/ Loei
. ,
OEHERATE (SET/ - ~ L0
: } LUCR
© OATA 10/525244192,14000,0/ Lok
3
HOEFINE AOCF IHE ,AD1AD JKOTAG, NZERDAICKO MNURAGE JALKAGE AICENT . LOUK
NIRACES B X 1)
- O LOgY
ONTA 0O 2 9590, 601, 042, 402, LAY
4 040, 91,6301, 010, 10104, 13527 14300 10527, 96300 3247, - LOOK
9 092, 1247, 9724. 443, 10000, OIS/ Lo
. _ . L0
© HIBVERYLLINURE JOVERT HLINERR S c ey
HNULT HRATGE/ - o
OTA HN/OT30.00191,9005,0000,6000 1513010000042, - Lauy
3 BUDLN200.096447070 tgg:
[ Rt
RO HEU, 13 0D G AL T oROIVADE RSASEE CCALAALAVRRLS,  LOOY
 AGCHLAR HSCALAR o Lo

DU IDLHWN-

225
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DATA KO ) .NB(2Y.1B(IY ME(4)  HBI5)HI(5)HB(?7).0nB(0) / . LOOK S8

3 95C3, 2016, 1500, 1453, 10033. 112G, 760, 2816 / LOOK 86

DATA BOI)HBIININR0T)L3112)H3033) . HULI4).HD(15),H0B(18) / LooK &7

§ 1263, 1450, 1301, 9200, 846, IE28S. 1218, 7073 / L0og 59

CATR £AC17), BOI13). HO(1D2, NOL20), HU(23). PRC22),B0(23).80024)/L60K &9

313933, 9753, 1297. 11250, 1245, 10654, 9393, 1004 / Lo0A 60

¢ LoOK 81
c PARSUY ,PARPRND LRNS « AVERACE + SUM LOoK 62

c LooK 63
DATR JST{1)euT2i2)edT{I) edTIA) JTIS) oJTCC) o JT( T JTLHILIT(9),JTCI0IALOOK 64

¢ 3 11709, 14431, 11703, 32105, 13432, 0. 1320. 13358, 14431. 0 / ng: Bg‘
L 1]

c ROUSUNPROCUCT LOEF INE JHAX HAX UL HIN JHININUN W SORT ,ORDER Lade 67

C ERRSE LEXCHANGE LFL 1P JCHANGE JHIERRRCHY . LOOKR 69

* c LOOX 63

DATA JZ 7 138S0.14491,121060,34505,.3057.6944,9520,0.9528,6933,9734.0L00¢ 70

1 9733.0993.10274,14520,31425,4191.4332,33908544200.5075,4787.41508L008 N

¢ 2 2404,]10400.6000.13167.10705.8748/ tggl: ;g

)

c CLOGE,,COUNT (SHORTEN LXPRNO »OUPLICATE JHOVE BLUCKTRANSFER s ANOVE S LOO0X 74

(4 HHOVE JPROPOVE «DEHOTE L0k 75
€ LooR 176

CATA HICY Y JHIE2)ot3) JHICA) S L HICDY MICT D HIC DY UL D) MU0 LLT0K 77

3 RIOI) B 12, HUE 38,0024 MUt 1G) JHAE L8 N 17),00010) Ut 19), LOCR 78

2 HAL20) L2 ) R 22D 22420.15504,.85619,10745.1 4002, Looik 29

4 19067,4900,3111,3580.8024,9984.36 15,1 797,2504. LOUK B0

B ICG5.10173,0943:10170432)060455U249034 ¢ Loox 9}

6 11560/ o Leag 02

¢ : LeCK 03
c XX X XOK 0000800,V LOOK B4
¢ LoMt 03

e BAYR RX/10144,1949341754%7,037,2949,1923.16G38/ tggﬁ gg

g © BYECTINGAVECOIRD JMVECHAT JAVECARR «HIATVEC JRARRVEC tggg gg
© OAYA RBY / 10078,2304,1920,2504, . TLAOK 90

-c - £ 10078,2530, 139,232 ,8320,15370.7914,1 3723/ . o tggg g;
8 f0ARN, YORRD JYOER JRARR L CAND LEANZLCHENLONIP L Ot s e a3
g TINGYTP Y TRABLINS UL TRY DU PRZ PPN o F P PR tggg g;
’ ODATH 10718345, 10125 30040,.9700. 10340, 1 0479,55 23178065143, 11654, Lok 08

§ SIAGLIMINA NI, 100,22 LU A2, 30051, 00144,0,13108,.0, LDOR 97

£ 15336,030810.0970, 16150 1151, 1633, 3831 48000, 4502,0,4562,0 / Loes 98

_c‘-wﬂ“ I LR CIRR U TN CWER TN Y DR DX DT T B DT Tt o‘iﬁ LEox 99
c | _ LoeX 100
C CHECK NARES WITH QUALIFIERS FIABY : o Look
C ) i ’ LOoN 103

¢ ‘ , LOUI 103
€ . KLGETY  NARAX.VGMLNLY.E L1 2l -6 LOUK 104

€ : - 00K 105

v IPEINECEE ) JIE 33270 .03 LLAHEC2) LIt 0305100 10 240 , . L03Y% 103

U0 U L2 0 ’ . LODX 107

LA UM EI RS RS AT NINEL 4 2.£Q.0LTe0) ) OO TU 166 - ' LOoOX 100




. $
3 ‘:’;'il
._{{ -‘*\-
. 304 CONTINUE LOOK 109
g GO Y0 88§ LOOK 110
S 108 Lisi . e ~ . -Loox 11t
s 60 10 900 Co R LOOR 3112
B ¢ o 100X 113
. [ READ L1 = 2 ‘ 5.00% 314
i c | LOOK 115
160 IPCNANELL ) NE 15250 .0R JNAME(Z) NE 29161 GO TO 170 . AO0K 116
=2 S L09% 187
;. G0 T 800 - . : , L LoeK 139 -
: ¢ ' - 100K 318
. t HOXX' 3 HEX X)L HIX AX) oH(XRX ") oHLAD Y HEDAD IRV ALY 'RY _ 100X 120
. € L1 58,231 ~7 ‘ T L00K 121
¢ c . ¢ . LBOK 122
N 170 IFC NAME! 13 KE. 9477 ) GO TO 180 . S LU0 123 ;
. 11=3 , S LK L4
B 00 174 L2 a1, 7 _ _ .. LOOK 128 ?
P IFC NAME(3) JEG. MX(L2) ) CO TO €08 - S T LOOK 128 ;
- 174 CONTINUE : .LOOK 127 :
1 " 60 10 899 - LO0K 128
R ¢ _ LOOK 128
; I g HVECDIRG,AYECDIAG JMVECNAT (LAVCCARR (HHATVECRARAVEC  Li=13, L2=l-6:tgg§ 130 _ ;
v Do ST 131 N
: 160 DO 104 L2=1.8 100% 132 - . ;
: IPCHAEEC]) £Q.HVI25L2=1) LAND JNAKE(R) EQHVI25L2)) 60 T8 166 - LOOK 133
: 134 CONTINUE - , ‘ © LOOK 194 .
. : 00 70 200 ; T LO0K 135 ‘ , %
oyt 188 L1=19 : LOCK 138
- ¢o 10 900 Lo0K 137
: c {100 SUB HULT 01V RAISE »SUBTRALMULTIPLY DIVIOE LI 3 4442 v 1 - ELOOK 198 _
3 e . _ L LOOK 139
; ¢ LO0K 360 - -
3 200 00 204 L22,10.2 - LOOK 341
E IFCHAMEC] ) EQ. TRCL2=1 3 AND NAKE(2).E0.IR(LENY GO TO 208, . LO0K 142
] - @04 CONTINUE < - ' LOOKt 143
! 00 10 210 : : LOOK 344
B 208 L1 =4 SERS R } . LOOR 146 - - 3
1 121272 ' - 100K 146 : 3
v 06 10 900 ' . LO0K 149 3
; c LOOK 148 ]
v ¢ . 1003 148
¢ ¢ ABS EXP L0, GORT  HEGCKP ,LOGTEN LHTILOC, SIHH ,COSH YRHHCOTH.ASINH . LOCH 180
% ~ c 'nccsn.mm:u.ncuru.mvnoa.nasm.urc.t:xi'ousm.\ocu. Look 161
1 c SIH,C05, TAH, COT JARCTIN L ARCCOS « LRCTAN JARCCOT 4§ 14D 1 CATD, TANDLCATO, - LOTIK 152
b ¢ RS LN 1COBD JATAHD RCOTO +RGIN ACGG L NTANMACOTs  LluSol2nie3d . LOOK 163
§ ¢ L LOUR 144
! 210 Lin8 : . LOOK 156
f T 00 224 L2s2,70.2 © LOOK 158
y SFLHANE( 1) +EQodF{L2=3 ) ANDNANE2) EQIF(LZYY 00 10 226 LOOK 157
S 224 CONTINUE , LOOK 150
5 00 10 290 o _ LOOK 359
: > 226 L2uL2/2 ~LO0% 160
L 00 0. 606 - L00X 161
{ 6 , L ' LOOK 162
a
3 g ;
i - . . N R il o e 1Y g -
W il RSN

@
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1 .
1 228 4
. i
.. ;1
e
: \ ; ¢ GENERATE.SEY L1 = 6, L2 = 1,2 LOOK 133
: ¢ . LOOK 164
230 DO 284 L2= 2, 4.2 . ALDYK 185
s IFCNANEC L3 EQLI0(L2-2 ) LANALNANEL2) Q. TO(L2)) 80 TO 296 LNoK 168
) : 23¢ CONTINUE LDOK 187
; } G0 70 250 o LOOX 168
¢ 296 L3 u 8 LOCK 168
L2el2/ 2 : E LO0OK 170 ;
66 10 900 - L00X 1N i
i ¢ Lok 172 :
g ¢ NOEFINE.ACEFINE.ADIAG.NDIAG.MZERC.RZERD (HERASELAERASEHIOLAT ~  LUOK 173 ;
; ¢ HTRRCE/ , LOOK 194 ;
¢ L1sZ t2el~10 ' ' . T 00K 178 )
¢ LoGK 178
25G DD 254 L2 = 1, 10 LosK 177
IF(NANELD ) .EQ, NALZ6L2~)) AND. NANEL2) EQe NA(28L2)) GO T ' 258 100K 178
£54 CONTINUE ‘ 1004 175
; .68 10 260 : ‘L00K 160
; = 256 Ll = 7 - LOOK 103
; . G0 1O 800 o LOOK 182
. ; e LQOK 103
c HINVERTLLINCARINVERT (HLINERR L) = 04 L2 = 1, & LOOK 184
. 8 HNULT HRAISE L1=9 L2at,2 LooK 185
? ' LOOK 186
260 D0 204 L2 u ). 0 LOOK 187
_ IF(NRMEIL) <EQ. NWiE20L2~1) <AND. NAME{2) .Ec. ¥X(2aL2)) GO TO 266 LOOK 188 !
(R 204 CONTINUE LO0X 103 g
3 : : G3 10 270 LOOK 180 )
] : 268 L1 =0 . 100K 101
4 . FFPCL2.GT.4) L1=0 . : 100 192
: . : L2:M0D(L2¢01,2)0) LOGK 199
; . . GO T0 800 LO0X 194
i , ¢ LOOX 185
. ; [ HADD . MSUD, HTRRhS.ﬂﬂDO.ﬂGU?.RHUL»-RulVIOE.ﬂﬂﬂlSE.uCﬂLﬂR.ﬂ!RﬂNS. LOOK 396
J ; c ASCALARMSCALAR LI = xo. Ws1-9 © LOOK 187
] ! ] : LOOK 190
] i 270 00 274 L2 o 3, §2 L00It 199
2 : , IFUHAKEI1) oEG. WB(20L2-5) «RHD. NAME(2) .EQ. nnteuLz)) 00 70 278 LOOK 200 '
i : . 274 CONTINUE LO0% 201
1 : 60 Y0 290 L - Lo0K% 202
: . | - 276 L1 s 10 LOOK 209
' ‘ IFt L2 =10 § 000, 277, 270 o : LOOK 204
297 L2 n$ . S LOOK 205
‘ G0 Y0 860 _ S S L.ooK 200
3 270 L2 9 : ' - ©-LO0K 20%
|3 60 10 SO0 : S LOOK 208
(X : LOoit 208
3 € PARSUNPARPRODRNSAVERAGE.GUN L3 = e L2 a ) -6 LoD 210
3 ¢ AR : ‘ LOOK 218
k 280 Li=1 ' ' tOoK 212
(i 294 L2 = 100K 219
; SPLRAHELS) .e.u. u*:zm.z—-n JAlDe NRHELZ) +EQe .mzux.zn G0 10 500 LLOK 214 ) '
4 a!N cmn.ut. - LOOX 218 e
; : o : © o Look 218 RN
¥
i i
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{
3 § P
i 229 ;
i 3
4 :
] ;
i
' N |
N . S
i ¥
i e ¢ RONGUN . PRODUCT »DEFINE (AKX , AXIHUM (HIN JHININMUN L SORT ,0RDER, . LOoK 217 :
; i c ERASE (EXCHANGE JFLIP (CHANGEZ JMIERARCHY L) =32 L2 -3 ~ 14 LOCK 218 3
i « - ¢ : T 00K 219
) - Ll=112 o LooY 220
A : 00 904 L2n1.15 ' LOOK 221
i IFCHAMELL)  .E@. JZ(ZoL2-1) .AND. NANE(2) .EQ. JZ(2vL2)) GO.TO SOOLOOK 222
. IR 804 CONTINUT LOOK 223
- B t LOOR 224
- [ CLOSE .COINT ,SHORTERN , EXPAND ,DUPLICATE (NOYE . BLOCKTRANSFER (ANOVE,  LOOR 225
. : c HHOVE . PRONOTE,OZHGTE L1 = 140 L2 =3 » 21~ . : _ LOOK 226
= c ' : , . L00K 227
> Lt = 14 LOOR 220
; 00 324 L2 = 1, 18 - LOOX 229
. IFLHAKEC ) .EQLl 200201 ) ANDHNANEL2).EQ.HJ(20L2)) CO TO SO0 LOOK 230 {
. 824 CONTIIUE ~ LOOK 231 1
: y c . Loox 23z 3
! : c CTTX.TTO w172, BETAX  OETAP JRETAR L FFX FFP JFFYLI=12, 1201 =14 LOOK 233 ;
i ] c YORUX  YORIP « YORUR ,GRIX o GRUP o GRHZ o CHIX L CHIP SCHIZ LOOK 234
‘ - ¢ .- LO0K 285
L. Li=i8 LOCK 236
. 00 SBO L2s1.18 LOOIt 287 ;
i IFCHAMEL 3 3 «EQ4 1020023 ) JAND HNAME( 23 ,EQ.IGL24L2)) 00 TO 900 LooIt 299 4
&1 960 CONTINUE LOOK 299 .
3] .. 099 L)=0 - LOCK 260 :
r 800 RETUR - o - LOOYK 24) B
Lo T ' . LOOK 242
N 3
. .
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i 230 f
d
‘& - B3
¢ HAIN AND CROSS REFTRENCE TRBLE . HAIN 8
[ HRIN 2
] ¢ HAIN 8
c THIS I8 A CROSS-REFERENCE TRBLE SHOHING HUICH SUBPROGRANS Rain 4 "
F ¢ REFEREXRCE PRIATICULAR LLOCKS OF COMHBH OR PRATICULAR SUDPRJCRAE. HAIN 8
; [ THI6 LIAT QUES HOT INCLUOY THE FCLLOMING SUBROUTINES HHICH ARE hatnt 8
A e GALLED ONLY BY THiT SUGROUTINE XECUTC. Ha w7 !
: c ARITH CHAMGE DEFINE ERASE  EXCHNO EXPCON CXTRENR FLIP AN © =
3 C FUAGT GENER INVERT HATRIX HIGC2 HMBULT HO? - HOVE HAIN 9
(4 MRAISE NGCROY HATX  PDOIGTE PRORON READX -RESET &SET w30
] e SCROER nan 11
J c OMNITRI USES UNLABELLED GOHMON IH ERROR. OMNIT. PLBK, PRGRAM. HAIN 12 !
: c NORKD o XECUTE, XCHMIT, BN 13 :
. unpruppronpnuEannasy LAOSLLED CONMON aausspewsanunsrunskunaaussvinnbboobfly 14 L
] : ' .. HAIR 1S
; _ HAIN 16
: BLOCKR - - NAIN 17

AARGS ARITH ARYYEL ASTER BLECK CHANGE DEFIHE ERASE - MAIN 18
ERROR EXCHND EXPCON EXTREM FLIP  FUNCT GERER INPUY HRIN 18
INVERT NOTRIX HDANAD HISC2 HHULT hep HGYT  KRAISE naIN 20
NGOROH NXTX  BHAME  HGHSLA QLT PONGTE PHYCON PLBK ~HAIN 21
PROIAW PRORGH REANG READY REGET GET GETQ  -SCROER HRIN 22

C
¢
c
c
c
¢
¢
c
c
¢ STHT  TRANGF VARCON XECUTE XOMNIT N 29 . . .
[ BLOCKD HAIN 24 ’
¢ ADREGS ARITH ARYYEL BLOCK CHANGE CHKCOL CRIND -DIFINE HAIN 28 '
c ERAGE  EXCHNG EXPAND CXPCON EXTREH FLIP  FUNCT OENER HAIN 28
[+ INVCHI JHYERT HATRIX HOANAO nIsCc2 HHULTY HOP rOVE HAIN 27
L HRAIGE HSCREH MIACHR HXTX  OHNIT PORUIE #ROROH RERDA HAIN 28
£ REAUX RESET &ET 6ETQ  SOROER YRANGF VECTOR HORKD HRIN 29 v
e XOUHIT XPND : ’ : HAIN 80
c BLOCKE nam 9
£ - ARITM ARYVEL ALBCH OEFINE CXPAND E€XPCON UXTREW FUNGT miu a2
; ¢ INYCHK INVERT LOMNUP WATRIN WOAMAD nisG2 noe HSCRON HALH 393
; e HXTY  OGHNIT PDHOTE PROROM READX REGET SET S80ROER IIAIN 24
’ c TRONGF RECUTE : HRIN 35
€ F , Hats 36
¢ ADRESS DLOCH  HATX ' HAIN 37 *
: CONGTS o HAIN 398
R FUNCT . HAIN 29
N + L KPLOT ' HAIN 40
1 c BLOCK ERROR OMMIT PLDK - PRGRAN fnin a1
[ ¢ PCONST A Kl 42
; ¢ BLOCK  PHYCON : - ' HAIH 43
3. ¢ QaRre . HRIN 44
E c ORIIT READA READX BET gEta . HAI 45
: ‘ C 6CRAY _ © HRIN 48 .
) c ARYYED EXPCON FNVEHR TNVERY NATRIX NOANAD NIGR2  HAULY HAIN 4% '
3 € Hop HOVE  MRALGE HXTR  PROROM COROER SPIRV  YRONSF HAIN 4D
; ¢ ' . S HAIH 4D -
3 ¢ ‘ Hngn 60 o
¢ HAtN 51 {
£ _ HAIN 52 g
5 Conmupusmuubusaunnnun SUURCUYIHES AND FUNCYIONS hvnlnpnnunmuuuunuagm eé.} . . oo
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. _MAIN 85 =
ARRGS MAIN 56
ASTER OMNIT -WAIN 57
ADRESS HAIR 88
ARITH ARYVEC CHXCOL DEFINE EXPCON FUNCT OEHER “INVERT . .HAIN 63
ganX STATU YORMP i U hain 6o
AERR . . HAIN 61
ERROR "~ HAIN 82
ARYVEC - HAIN 63 ,
U HAIN 64 :
ASTER - KAIN 65 ;
OHNIT EAIN 66 5
BETAP BAIN 87 ¥
FFP STATD HAIN 63 §
BETRX _ . HRIN €9 §
BETAP PFFRX  GTATD " HAIN 70 '
BETAZ S HAIN N
FFZ  GTATID HAIN 72
ot L HAIN 73 ;
§TATO HAIN 74 :
CHIX PAIN 98 E
‘ STATD HAIN 76 5.
CHIZ naIN 97 §
8TATD nAIN 7B
CHKCOL ‘ , rAIN 99
CHANGE ERASE EXCHNO EXTREM FLIP  MISC2 PONOTE PRORON  HAIN 80 3
‘ READX GORDER NRIN 81 ;
CKIND HAIH 82 ;
RRYVEC EXPCON IUVERT NATRIX NOAHAD HISCZ HNULT hoP Hallt 03 :
HOVE  MRAIGT NXTX  THANSF R ChAIN B4 5
0 NAIN 85 ;
onNEY TR T 1
0IsPLY - KA 89
OUNIT HRIN 69 ]
0LOGK ‘ : HAIN 89
BETAZ OAMX GANZ  TIZ  &TATD hAIN 90
ERROR . HAIN 01 .
. AAROS ARITH ARYVEL NSTER CHANOE DEFINE ERNGE EXCHNO  kAIN 92
EXPAND EXPCON EXTREH FCOS  FEXP  FERP2 FLIP  FLOO HaIN 63
F6IN  FSORT FUMCT GENER  INVERT NATRIX HOSHAD HISGR HAIN 94
HHULY HOP  MOVE  HRNISE RSCROM NXTX  OMNIT PDUOTE  wAln 98
PRONUN READG REAOX WEGEY SET  SEYA  SOROER TRANSF ~ "HAIn 98
 EXPAND : : o T RN 97
, ohngy ' ‘ #nt 99
Fcos HAIN 89
FUNCY HARIN 100
. FEXP HAIN 102 A
PUNCY FEXP2 #AIN 102 :
FEXP2 HARN 109 ]
' ARITH  WATRIX nisc2 - Hain 104
" FFP o HAIN 305
, Gt TYP HREN 106
2 o . HRIN 197
S BT TIX - , . MAN 100
3
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! I S .. . . MAIN 109
i e . §TAT0 R o T MAIN 110 ,
; € .. FL08 o o . HAIN 113 -
; e PUMCT L . naty 112
T € FaIN o ; ‘ o : nAIN 113
£ : FUNCT o , ' - HRIN 114
& . Fsart S nAIN 115
§ { B -  FUNCT  INVCHK NSCROK : BAIN 116
f C . oAwP : : , HAIH 317
: | c . CHIP  STATO. : NAIN 113
: G pan% L HAIN 119
- BETAX _CHIX ©c8MP STATO , S HAIN 120
i { € . cAME . o _ MAIN 12%
§ g e CHIZ oORHP  STATO S BAIN )22
: 3 & Iweuv o : L S  HAIN 123
: j e .- OMNIT Coe ' T HRIN 124
B i T INVCHK B , , HAIN 125
: c INVERT © MAIN 128
5 € Looxup KAIN 127 ‘ ,
§ € . OMNIT  BAIN 120 A i
K ‘ ¢  NDANAD MAIN 128
¥ c HXTX : MAIN 130 -
j € HTXCHK HAIR 3§31,
: c HRYVEC EXPCOM FHVERY HATRIX MOAMAD MIGCZ HMULY nor kAN 132
3 i (i HOVE ~ NRAISE HXTX  TRANSF . . BRI 133
5 ; ¢ NNAME HALH 134
i g ¢ RBTER OHNIT HAIN 136
: I ¢ NONDLA : . . WAIN 136
5 RSYER ' HNIN 137
8 € DHCONY ‘ HAIN 350
? ¢ FNPUT - HAIN 139 :
! ¢ .eHvcon : HAIN $40 .
¢ " AGTER © HAIN 14}
M - PLOX HRIN 142
¢ : ARITH ARYVEC CHANGE DEFINE ERASE EXCHNG EXFCON EXTRENM  HAIN 143
c FLIP  FUNCT GENER IHVERT KATREX MOANAD NISCR HMULT HAIN 344
€ AOP  KOVE - WRAISE NSCRON MXTX  POMOTE PRORDM REGEY HATN 145
- c SET  SEY@  SOROER 'rmwr. ' . HAEN 348
[ GRAN , : HAIN 147
L ERROR oum xacure L nngn 548
¢ READQ v _ HAIN §48
Lt OMNIT ' HAIH 150
¢ GCRAN hRIN 351
e . INYCHIC INVERT BATRIX HOAKAD KIGCZ HHULY NWOVE WYX Hal 152
¢ GPINV TRANSF _ o TR ER)
¢ GEYQ , . NAIN 154
e onngY ' S : S RAIN 158
C . 8Py : : ~ nagi yse
6 INVCHI : A o . hAgn 87
_ € . TRANSF S £ hAtN 160
i [ HXTX , : HAIN 159
~ € Y70 : : _hAn 160
; ¢ 8TATO o hAkn 183 ‘
(A 4 1 . : bRl 362
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PR S E e G SR gt

L LGTATD ST S HAIN 169
e e o ST HAIN 184 j
~ §TATO : S - HAIN 165 : 5
VARCON ' : _HAIN 168 3
, RSTER - HAIH 167
VECTOR nAIN 160
OEFINE ERAGE EXTREM FUNCT MISCZ MSCROW POMOTE.. .- HAIN 169
R A - -  MAIN 170
OMNIT _ “HAIN 17

<'“

A R o G ST i e TS
e

B XECUTE : : - o ‘HAIN 172

2 : o o _HATH 179

R XOHNIT - - . L HAIN 174

L oHNIT : ' , HAIN 378

. N XPND : o KAIN 176

EXPRHD ’ - HAIN 177
YORUP o HaIn 178 . :
CAHP  FUNCT GTATD HAIN 179 ¥
YORHX : ‘ #AIN 180
HATRIX MDRHAD MISCZ 0P HSCROH HTIXCHK SET. XPND “HRIM 183
YORKZ . ©o MNIN 182
87T4TR  YORNP : ‘ —_— HAIN 103
COMNON KEY JOYLYETYPE A KAIN 184
A OCFINE FILE 26(100.86.U.10VLY) HRIN 185
- CAlL PLOTSIT.J.0) o : g HAIN 180

OOOAOGAOHANOOONOOOO00O0 .
(=]
=
z
-
py

CALL GRINIT('D®) o - Hald 107 )
10¥YLY=) S et o T Nl 108 4
CALL OMNIT ' : : HAIN 109 :
CALL GRRLSE ' . © HAIN 180 i
CALL PLOT(204.0.4908) _ HAIN 181 :

§Top R : HAIN 162 ;
Elo : s T T : ' HAIR 183
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SUBROBUTINE MATRIN

ConHbY / BLOCKR/HODE.HLKARD(TT)KARG ARG ,ARO2 NENCTIL 181 ,XROENUD
1HERCOSL18,5) HLAVE JNSAVE MNFLAG

COIMNOH / BLOCKD /7 RCLL493), XGRG»(GSS.K!N0(393nﬂRGTHB(SlYoﬂRﬂﬁXa
§ HROMHCOL  NARDS (YHAYZLE)

COHRBI/ZBLRAT/AC BY)

CORNON/BLOCRE/ZNANEL4) L1 ,L2, ISRFLO

nERY
THIS SUBRGUTINE I8 CALLED IN RESPONHST TO THE COM4ANDS KAOD. HSUB,
HIRANG . ATRANS, ARDO, ASUS, ANULT. ROIVIOE ﬂhﬂ!ot- nscanan.
NSCALAR AHD GCALAR. )
L2=1 - A0
L222 «~ HSU3 .
L2293 = hTRRHS;HTRﬁZ
L1224 « HAADN B
L2=58 -~ Asus
L2=8 =~ ARULY
L227 ~ ADIVIOE
1.2=8 ~ ARNISE
L2=8 -~ HASCALARMSCALAR.SCALAR -
upnM
HROHPP=NROK
=1
NROMP=NROW
-0 wnug

€ CHECK TO SCE IF HE HNVE CORRECT NUHBER oF ﬂ?OUhENTu
~ € IF NOT HO FUATHER CHECKINOG 1§ DONE :
L uumm

1¥7(L2-3)100,120,140

00 ég(WRRGS +HE «BAND JHARGS oNE . IO-HND.NRRGS-NEa73 00 T8 400

T0 £05 :

120 [F(NRRGS WNE.6.ARDNNRGS(HEWE) QD TO tOO
G0 T0 €05

140 IF(NARUS (L.T+8+0R<HNARGS GT «100RHARGSL0.0) GO TO 400
G0 TO G40

400 CALL ERRQR(L0)
RETURN

. C wane
€ CHECK TO GEE IF ALL ARCUNENTS ARE INTEGCRS
~.C IF NOY NO FURTHER CH&CJI&Q 16 OONE

€ wunn
-608 JaHNRGS
CALL CRINDLMY
. 010 IFtJ.EQ.0) 80 TO 800
620 CAll ERROR(3)
RETURN
A0 N2uIARGE-2
IFUL.2.E0.8 040 KIN0IN2) . EQ.0) GO TO 620
IFLHRRCS 0.7 GO YO GOY
C wunn
€ FIND ANREGSES OF COLUNNG -
C unun
CALL AORCSSINZ, 1P
IFLIGP) 660,020.000 '

1

HATR
HRTR
HATR
Hate
HATR
HATR
nATR
MATR

+HATR
“HATR
HATR

nATR
HATR

“hATR
RATR

HATR
KATR
hate
hATR

HATR
CHATR

HBTR

HATR
"HATR

HGTR
HATR
HATR
BATR
HATR
MATR
HATR
HATR
HATR
HATR

- MATR

KATR
HATR
HATR
HATR
HATR
HATR
HATR
HATR
hRTR
HaTR

‘HATR

BaATR
HATR
HATR
hATR
HATR
hATR
HRIR
hATR
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- 660 JoP=-18P : ) R o - NATR 65
g o =0 LT e s ol T KATR S8 7 :
s, o sao NRONPSO BT : - L “HATR &7 3
5 : T KINO(NZ I=KINDENARGS) . - .. . " HATR 58
- IRRCS(H2)=IARCG{N241 } o S - MATR 59 : v
, 3 ~* IRRGS(NZ+1)=IRARCSINARGS) o . 'MRTR €0 '
! 5 N 60 10 605 ' X . HATR 01 : ;
| % - 800 KIND(G)=0 : " HATR 62 ;
’ = © KIND(10)=0 HATR 64 ;
& !Ftﬂﬂ?Go.Ea.G.RND.LZ.LE.S.BR.NRRGS.EG.7.RHB 12,67 3. an.anaco.er.v:nnra G4 -
N 160 16 000 WATR 65 :
) & "o N=NARCS o .. MATR 68 ;
& » 00 850 J=3,NARGS : ‘ _— : HATR 67 ;
= .+ IARG3{M+1)=IRROGIN) S - . :NATR &8 S §
5 -860 N=N-1 : N HATR 69 - :
! 800 IFINARDS.GT.8) 00 TG 1500 - : S .. HATR 70 ~
© £ IARGSL103=18RGS(8) ; T YHATR N N
INRGS(9)=I0RGELT) : Sl HRTR 72 3
IF(L2.£0,3) 00 TO 1500 ' L. . .. HRTR 73 g
IARGS(8)=IARGS( 43 ' - KATR T4 {
JARGG(7)=1ARGS{3) : .- . MARTR 78 %
: 60 TO 1400 - : ce HATR 76 ;
1300 IARGSD)=IARGSI3) : o T BATR M k
 IARGS7I=EARGE(4) . ' RATR 78 5
NROKPPa ) ' ' S mRIR 19 ;
1400 IF(HARDS.GT +7.40RuL2LT 31 GO TO 1600 -~ . HATR 60 ;
J=2 - . HMATR 81 ;
! . o 60 70 1700 HATR 62 g
Counun HATR 83 . ;
€ CHECK T SEE IF DIMENSIONS ARE CORRECT IF rﬂev ARE BIVEN HAYR 84 §
C IF NOT HO FURTHER CHUCKINO I3 OONE nATR 85 Y
. C mnun - WATR 886 @
-3800 IFCIARCSLI) ME IARGS(7) 40n +JAROE(4) WHE JJARGSIBY 00 TO ozo “HATR 07 3
1600 1ARCS(12)=1ARGS14) “ hATR 09 f
IARGS( 14 )= 1ARGS(D) ' : HATR 89 5
Ju=9 ‘ _ . hATR 90 :
3700 CALL MTXCHI(J) ~ : . HATR 91
. , IF(J=1) 1800,620,1760 ' SR HATR 92
- : 1760 CALL ERRORIIN , = " HATR 99
s : RETURN - L HATR S4
b : -$800 CRLL PLBX ' o . HRTR 95
& - IFINFLAGEN.1) RETURN , : ERYR 96 .
W IFINARDB.CY «746R4L2.LT 3} 0O T0 10800 .. MATR 97 '
o - JCP=1ARGSLS ) _ - EATR 98
: ‘. 60 TO 2000 , ‘ HATR 99
b 1900 16P=16RCS(5) S . HRTR 100
9 1CP=IARCE(D) HATR 10}
4 2000 11B210205(7) - : RATR 102
5 JdaSARLE(0) : ¥ATR 109
i RSSICH 2100 TO N ' HATR 104
Y IAPSIRRDSLY ) : hRIR 105 - : 7
@ a 00 3560 Jxi,JuB o : : HATR 106 S I
L9 10alAP o : , HATR 107 R
B . ' 10=16p o e , HRTR 100
by '
;
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0 9540 121,118 ' . _BATR 109 3
L GO TO N,(2120.5140,2200,2160,2175.2320,2100) . BATR 110 - :
'2100 00 T8 12110,2130,2100.2110,2030,2350.2170,2910, 2050312 . " HATR 113 .

_ - 21310 RSGICH 2120 T3 N S L mar uz
P C - 2120 ALI)=RCLIAYCRCIIBY S '.7-- T ¢ WATR 119
¢ ' o 6O T0 3500 LY coEC el T RATR 114
i : 2130 ASSICH 240 TON . L S ST L IKATR 318
. @140 alli=RCCLANRCCLIBY L CLrm L CBATR 116
_ C 68 TO 8500 : TR S i KATR 117
! . D CRIBORSSION 2160 TON .o . ool oo oo s o7 HATR 118
8 L1608 ALII=RCLIAINRCIIDY ‘ A ) L Lo T BATR 118
<o GO T0 3300 s _ ..t mATR 120
2170 ASSICN 2173 TO N ' L oo U MATR 12y
© 2198 IFIRGSIRCLIBI1.GY.1.E-BO). GO rn»zxaa o Coe o et MATR 122
T AtI=0s S L e o oo T HATR 123
: . CC T8 300 Cooa T e HATR 124
L ' ... .2180 AUNIERCCIAIZRCLIBY. S S e T e HATR 128
) ; _ S5 68 TD 8500 - : : .- HATR 126
o : : 2190 ASSICH 2200 TO N ' Ve i pATR 127
2200 ALII=RELTA) : . ... hATR 129
IR=IA+NROY , - o HATR 129 :
; .. : * 68 TO 3540 s ¢ MATR 150 i
3 = e ..2810 ASGICN 2520 YO N » A " HATR 131 ‘
# ' 2320 ROIISFEXP2URCCIAYLRCILDY) S - hATH 132
& ' : : 8500 IB=I0K ' - .. pATR 1993
3 E o : IA={As1 : o o HATR 134
20 . o 9540 CONTINUE ’ HatR 138
; e : C INP=IAPLHRONPE ; . ~ . . hATR 136 .
: . o AT FOPaIGP+NROHP : - BATR 337
i ‘. : .. 856D CRLL SCRARLJ.Z) X .. . HAT 138
¥ el . ‘ € bresn o ' - HATR 3198
" : S © € MOVE REGULTS FHOM scxnrcn AREA ru uosnsnasr HATR 140 .
3 , C umnn ' a L - HATR 141 ,
| : ST 00 4080 J=i,JJD , , o ’ . HATR 142
P . L ‘ Cio o CALL SCRANCJ.L) : o © HATR 143
i . : ' 1C=1cP © HATR 144
00 4000 L1030 ' R HATR 145
RCLICIALT) o ' S HATR 148
{ L 10=1C+1 - ‘ e . NATR §47 4
- b , - 4060 HONTINUE . , L - HATR 149 |
1. . , : S ICP=1CP+NRON * : L : . HATR 140
; , : ' T ADBO. CONTINUE : S - KATR 150
; o : o RETURN ' L : e . RATR 15)
END : o o . HATR 152
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" SUBROUTINE HOANAD HoAR 1
CONHEN/DLOCRE/ZHANE(4) .11 ,L2,IGRFLO HOAK 2
COMNON /7 BLOCAD /7 RCE2429),1ARDGI0DY KINBI39).ARCTARA(5L Y. NANAX, HOAH 9
1 NROHGICOL NRRGTVHKYT(S)Y ’ HORY 4
COMNEN/SCRAT/AL B0) noAn s
CONRGH / LLOCRANODE M., rnnnx771.&aan.ﬂno.nace.uszcot:s:.uacaun nHogt 6
1 NEKCOSL1945) JAGAVEJHSAVE JIFLAG HoA 7
nuunl IR 10121 T |
THIG SUSROUTINE 1S CALLED IN REGPONSE 10 THE COMMANDS - - oA 9
HUAD) AND HENAl Ceoo HDAR 10
L2 4 - HADY <5 oKoAn 11
2.2 6 « #4048l - MOAW 12
[T T HDAHR 19
CHECK FOR CORRECT NUKMBCR OF ARGUMENTS.- . HORH 14
o T T - HORY 18
JELHARGG HL7) GO TR 170" HoAl 16
HeukYy HoRn 17
CHECK TO SEE THAT ALL ARCUNENTS ARE INTEGERS HopK 18
nuhiue HoAY 19
T J=NARGS - HORK 20
CALL CKINDLY) -7 HoAR 2%
IFtJ.HE.0) GC YO 160° " HDRAK 22
C nunan RORK 23
G CHECKX TO SEE IF DINENSIONS ARE QUT OF RANGE. nonk 24
' AND CONPUTE RDDRESS OF COLUNN f#0An 28
C bhbun HDAK 26
' CALL RURESG(5,10P) woan 27
IFCINP.GT0) CO YO SO HoaH 28
CALL ERRORCIND noaw 49
RETURN Hopn S0
50 SARGHLSIRINRCH(EG) At 3
JARGSLG )= IRRGGCTY HoRl 82
TARBSE 7 1:1AGG(D) HORN 33
IARCS (B I=IARES(4) HOAH 94
J=2 . HDAW 98
CALL HTACIItES) HORR 36
IFCJ-13 190 . 160 .180 Hoplt 57
168 CALL ERRORCLS) HORN 38
RETURN Hoat 9
170 CALL BRROR(I0Y . . HOGK 40
RETURN : noan 4
$80 CALL ERRORL1T) Honn 42
RETURN HOAH 43
180 CALL PLER HOAN 44
- FRONFLAG Q1) RETURN HOAW 46
IPSIRRGE4) HDAK 4B
JPIARGEL3) HoAk 4%
IF(1L.2.€3.4) OO 10 200 HCRK 40
110 : HOAN 43
121 neal  So
G0 YO 280 neAN 51
200 )izt RO 52
190 nenn 69
£60 IN=IARGSCD Y- * RORN G4
T e ettt et S e et e s s 1 e
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EH
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W
3
3
2
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16:18R05E8) : . HoAN 65
00 940 §=1.1P. . : 4 ; oAl S6
. 1D=10P - HOAN 57
00 30C J=1,JP , noan 59 :
ALJI=RCLI0)aRCEIAY . " HOAW 59 - :
10=10-12 : MOAH 60
IN=10+i . L HOAH 61
800 CONTINUE ' ' NOAH 62
"~ IR2184NRON~JP : . , HOAN 63
10P=10Pe14 HORH G4
840 CALL SCRAM(I.Z) ‘HoAl 68
00 440 Iz1,1P HOAH 66
CALL SCRAM(T.1) HoAn 67
08 400 J=1.JP . HOAH 63 .
RC(I8)=ALJ) . nCAl 68 i
10=1821 moan 0
400 CONTINUE C koAl M
1B=18+NROK=-JP C . _ honn 72
440 CONTINUE o Hoan 93
- RETURN : HoM 74
END . ' HOA 75 .
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140 xrtac:a:n.nﬁ.nzox) GO YO 100

TR e S vyt e, b St b ¢ et i

SUBROUTINE NIGC2

_ COnNON / BLOCKAZMODE HL.KARD(T7) , XARG ARG ARG ,NEHCO(10) ,KRDEND
3 HENCOS(19.5) siUAVELHSAVE MNFLAS

CONHMY /7 BLOCKD 7/ RGUZC4A99),I6R05(88) RIN0DL30).ARCTABLEL ) JIRMAX,

3 HROM.HCOL JHARCSJVHXYE(S)

COIMBN/BLOCKE/NRNE( 4] .L1 L2, JERFLO

DIRENSION ARGS(L)

EQUIVALTNCE(ARCS(1).RCL2401))

CONNUI/SCRAT/AL €O0)

THIE SUBROUTINE 1S CALLED IM REGPONSE TO THE COMMANDS
CLOSE. COUNT. SHORTTH. EXPAND ﬂﬂﬂ OUPLICATC.

L2=1 =~ CLOSE
couty

L2=2 ~-
L2=3 «~ BHARTEN
L2u4 - EXPMND
2= = ODUPLICATE
J=NARGS
IFCHARGS.CE.2) GO Y0 40
K= 10
CALL ERRORLK)
RETURN

£O TO (50.,74.50 ,400,600} « L2
IF(RINDIL2).EQ2) OO TO 70
Knd
0o 10 20
KINDCLZ) = 0
IF(L24EQ. I RUTAHIRGS HNET) 00 Y0 i0
AROL = ARGS(LZ)
JAROGLLZ) = INRGSIL2eL)
60 10 15 ) >
ITLHARGS HE.2) 0 Y0 10 .
CALs, GHYCOLLY)
IF(J.E0.1) 00 TO 60
00 20 Is1.NORoS
IARCSCE) = IRRUS(I) = § '
» g?tngunx.cx.oa GY T0° 330

uf

60 Y0 20

130 LALL PLUN

- ICLHFLAD.EGQ8) RETURN
IF (L2 « 2) 140,200,300

 CLOSE

DO 100 J=2,0AR63
'2“ s JRROS tdl

u0
' 00 160 xnn.nnunx
Ji e

- He
I¥ t ﬂlol) «£0y (NK‘WOH l a0 10 Jo3

W'\'.;»- . e, D TR P

niec
Hise
H160
ni1&C
nisc
Hisc
nisc
nice
Hi1sc
HIGe
HiGL
Hisc
Hisc
nisc
nisc
Hisc
Hisc
nisc
HiLe
nisc
Hiec
nise
Hisc
Hisc
11 {11
nise
nise
BI1SC
nice
His6
1} 1A
nise
niGe
Hi6C
(HEH

. WisC

HicG
nise
HisC

R LEiA

HISE

1386

NEGR

. MISC
BT 1M
] 3

HISC
R0

©ongse

nae
HIGC
HI%C
Hise

o usse

et attaae

VAT DM
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Kl = Ji el HJj8C S5
X3 = K + NRMAX KIGC §6
B0 1585 K2 = K1.X2 . Hisc §7
1S5 RCL 7 - 3 ) = RCE K2 ) HISC S8
GO TO 148 nIisc 59
160 CONTINUE WG 60
163 IF ( i .€EQ. O ) 0O TO 190 HIGC 61
Mo HRMAX =~ H + 1 nIsc 6z
00 10 I = H.MNRMAX WIsC a3
Ji=Rhael HIGC 64
180 RC(JY3) = 0.0 HISC 65
130  COUTINUE HISC 66.
G0 70 30 Hisc 67
c  HISC 68
¢ couny HIGC 69
¢ BisC 70
200 J=IRRGSEIINRNAN ] His¢ N1
00 250 I=1.00H0% nise 72
Jzde§ HIs¢c 173
IFIRCIJI) HMELOW) 00 YO 260 Hsc 74
260 CONTINUE Hisé 7§
260 ARGl =  JJ-IARGSIYY . HISC 76
IARGSL2) = IARG3(2) « ) niec 7.
COLL VECTOR {AR01.JARGSI2Y) niséc 179
GO0 T0 9 . Hise 79
c NISC 80
C GHORTEN HWisg o
c _ niGe 02
300 IF(HRHAX.EQL1Y DY 1O 370 RISC 03
00 350 ®=2, {Hnx HIGC Bs
J1 = JNRGSLZY o i nisc aes
IF 1ARGE » RCLUI=~1)) 580,330,340 nisc a6
320 IFLARGILLTLCENI)) 69 FO 550 Hisc 07
350 HRmAx = 4 i al1sc 09
60 0 399 nise 89
330  HAHAX = K - 3§ Hise 90
) 80 10 90 -HIGC M
340 IF(NRHYLELRCLOL)) GO YD 250 hise g2
360 conrmyg : nss 8
- 990 . 0D 230 Jel.ndunx Kist 94
: K = JARGSLY) » se 85
d 5 JARGSLY) o 2 HIBC 88
H = JARGELS) » | tHise 99

LR T S SR | hisc 96
L REERY = RGERLY nisg 99
880 REGHS KOUKY HISC 300
60 Y0 90 HIGe J03
e - higc 102
£ EXi'ARD HISC 100
€ : HISC 104
- 400 JECHNRCS WML .4) G0 YO 10 hise 108
o~  IFCRININ R Y ER0) ARSI HINGSI2) H15C 160
IPLRIR0I3YEN.0) ASOSESI=RNGHIdY ) HiSE 107
JFLIRRGSC4 1 I TRCRGSTIIVHATI( D05 CF HICELY 00 TO 6D - WISE 100

o - ’!" .:\
V . | S
e i S e s ki £ 2 s [P ot s ottt PR——y 4 - e e TSN FUSE

MTGAR ENENL ey

K SR 50 L LGy 9 i 420 SR B i SRS S B e B
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450
460
70

480

800

CALL ADRESSL4.Xi)
IFLRILELO) GO TO 60
Ki=K1-1

IFIRINDCE).HE.O03 OO0 T 460
CALL RONEGS(3,IARGSI13)
If¢1akcst1)LELO) GO TC 60
R = JARGS(L1) - 1

JO8 450 Is).NRNAOX

JzK e}

AL = RCLYY

00 IO 480

00 470 [=1.RNAX

fil = AMr5s01)

00 853G [=2.2

JFRINDLILIYERO) ARCE(EI=TIARCSII)
COVYIUUE

- JFLURKAX . Lool) G0 70 120

LALL PLBK

~lF(HFLﬂG ER.1) RETURN

. CC = ARCS(3)

8§70
§00

- JELABSICCI-REGIARGS(2)3.GEW0.) BO TO 90

(212X 7]

600

630

640
€60

COf 560 Is=1.HRHAX

K=Kt I
RCLK) = FEXP2(A(1).CC)

€C = GC + ARGSL3)

- JARCS(4}Y = INRGSI4) « |

CRLL NDRESS(4,.K1)

IFtKYAEL0) GO TO 30

KiaKl~1
0¢ 10 870

DUPLICATE

IF{NARGS.NE.7} GO TO 10
CALL CitInnty)
IF(J.RE.0) GO TO 60
IARGS(Q)nIRRGELL Y

0 630 I=i.7
IARGS(I=1 InIARGE(T

-:19&60‘7)alﬁﬁcstﬂ)ulﬁﬁﬁb(33

IﬂRGS(O)*!hKOht4)
J=2

'CﬂLL NIXCHCd)

IFLd=1) 660,650,640

K =37

GO T0 20

IFLIARGALD) LT3 00 TO GO

caLL rLBi

IFCUFLAGJER.Y ) RETURN

1Y=1AR0G(1)

JERD = IARGSLY)

LONG = IARGS(D) .

LHIDE & IAKGS(4) - o '

#nI1as
hIsc
nIsc
nIse
nilsc
nisc
Hise

HISC
#1580
- HI8L
SHISS
. -Hi8C

nisc
HISC

. HISC
R ) £:14
- NISC
-HIsC
LHIse

Hiee
uisc

. mISC
9160

KISE
ri6c
nIse
Hi18c
HISC
fisc
H1SC
HIGC
nisc
nIse
RISC
niac
K1SC
nise
n15¢
HIEC
K150
HISC
N16C
IsC
HISC
nI6G
Hniae
HIGC
Hisc
nise
nrse
R16C
160
nIse
HIse
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108
1ic
111
1 9¥4
113
114
118
118
117
118
319
120
121
122
123
124
125
128
127
129
§29
130
131
132
133
134
128
136
137
138
139
140
14)

142

143
§46
145
146
47
140
149
150
181
152
159
154
1565
158
15%
148
150
160
161
162
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ij
T P8 705 I=1,LHIOE HISC 183 '
Ki=1Y HISC 164 :
00 700 K=1,L0N0 © NISC 168 ;
ALX)I=ACIKL) . - NIGC 166 ;
700 K3x=it1ed ’ © K18C 107 :
CALL SCRAM(I,2) -HISC 168
. 905 3Y = 1Y « NROW -~ HEIBC 168
- $Y=1ARGSLE) A : ' ST MISC 170
- 00 730 JJ = 1. JEND _ NISC 1N
1%=17 £1sC 172
B0 720 I-1,LNIDE ' - BISC 173
~ CALL SCRAM( L) 116C 174
Ki=1X #I1sc 175
00 710 h=1,L0N0 ' HIsC 176
RCI1 3=ALK) o nisc 179 '
710 Kiz=iied ~ HISC 178
720 X = IX ¢ NROM HISC 199
] : 730 1Y u 1Y + LONG ‘ -  HISC 100
{ B j ’ Co T0 90 - . HI6C 181
n g €40 ~ ' nISC 102 .
|
k:
2 o
: ~ ' . .
i . s .
3 S
3 -G _ :
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v SUDROUTINE MHULY HuuL 8
4 connen / nuccwn/none.u.nnroxvvi.nnnc.anc.nnoz.azucntxex.Knosuo HAUL <2 -
{ 3 NTHCOBL39 .51 (HEAVE HSAVE HILAG nHUL 8
3 CoHMON /7 BLGCKD RC(ZSSJ..IRRGS(GS)-RINO(SB).BRG?B&‘S)I.NRnRX. HAUL 4
; 3 HROM HCOL,ESRES VUXYELS) HlL 8
CONNGU/ECRAT/RL BO) HHUL @
C sutn HHuL 7
¢ c THIE EUBROUTINE 1S CALLTO IN RESPONEE TO THE COHHRHU HHULT « L 8
& C nwmnb pguL. 8
! : IRONAaJARCS(S) . mMuL 30
g C swuus s fHiut. 11
: ¢ CHECK TO SEE IF WE HAVE CORRECT NUMBER OF ARGUNENTS .. HAUL 22
- G sznng : nHuL 19
BB IFLHARGS 0T 10,08 HARCS.LTT) C8 TO 8110 S HHUL 14
I € azosn ' ' HHUL 18
‘ 5 € CHECK TO GEE IF ALL ARGUNENTS ARE INTEGERS o ‘ nHUL 16
i £ wooue _ anuL 17
. 600 J=NARGS UL 18
5 CRLL CXINDLJS) nHuL 18
L IF{J.NE.D) 00 TO 03103 . MUK, 20
¥ C muron - i 21
£ c CHECK T GEE IF OIHENSIONS ARE CORRECT ) HhuL 22
Y C annun ) oL 23 ,
. ' IFLHARES.EQ.10) €O TO 040 ' HAUL 24 A i
. IARGS(10)=IARLS(NRRCE S WL 25 - :
B JARDSLOI=IARGIINNRCE-1) ~ ., 26 .
R | IF(NARGS.EQ.9) 60 7O BY0 - L 27 :
. 1RR0S10)=IR0NE ' B T 7 MHuL 28
IF(NARGG.EN.7) 00 1O 820 hnu, 29
IFLIAROSIG ) NE«IRONRY GO TO 0109 A .o oL 30
620 IAR0SIOI=IARGILS) ’ B 1T R} |
JIARCS(5 )= 1ARNGEAY YC HMWL 82 N
§ 1ARGG(4)SIN0NA _ -~ oL 83
. : G0 Y0 831 . " . Coohrul M -
- 830 1ARGIIBISIAING(T) = HHUL 35 )
891 1ARRSITI=IANGS(4) ' ' i, 36 B
. 60 10 1160 . o - Wiy, 87 i
] 840 IFLTARCSE4)NELJARGS(TY) 65 10 0109 : : ©. 7 HhUL 99 ;
; . | 3300 ICOLB=IARGS(Y) o Wiue 99
i , : IFCIRONNLOT .15 0RJCOLD.CT.IG) 0O YO 8124 T L 40
(: . IPRCSE32)=100L0 . : HinY, 43
Lo . : PP § FREHITER] : o - C., hau e2
, P - - Jul _ S : : HiHUL 49
; T . CALL HYXCHXLY) ' , , : HAUL 44
. - - §F(JI=1) 1200,0109.0117 : _ , HHUL 48
1 £ : 3200 COLL PLOY - : e JHHUL 46
3 3 , xrm‘mo £33 RETURN o S “HHUL 47
1 _ € hunun _ ' A , - HRUL 40
= . , c DEGIN HULHPL!GMSOH A S . “HHUL 49
3 £ : C snnun _ Lo ‘ o -HiuL 50
3 - ¢ o  JCOLA=INNOSIA) 4 ; S HHUL 61
i 3 : HPRIARVSES) - - Hiuy, 62
i - ¥ ; . 00 3040 3CH=1,3C0LD - o L HHUL 59
§ P  IAPRlAR0SIA) , ' : oL G
!

. EHENT .
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v o+ et o e e

00 8020 !RR-!.!RQNQ
- 1R=1AP
. 3Ba16P
. ALIRAI=0.
. D0 9000 Jsil.iCOLAN

" ACIRAISRCLIAURCLIBIACIRAY. . - .

JRaIR+HIRCH
1B=18+)
3000 COUTHIUE
8020 INP=1APed
COLL 6ORMILI08.,2)
9040 ILP=liPeNRON

£ suman
. A STORE WATRIX PROGUCT
C sunws
JCP=INRGSIO)
D0 0100 J=1.JC0LB
1CsiCP

CALL GCRANCJ 1)
> 00 8030 11 R0ND

ROLICI=ALT)
10=1Ce}

8080 CONTINUE

8300 ICP=ICPeSIRON
RETURN

0109 CALL CRRORID)
REYURN

811D CALL ERRIR(10)
RETURM

8317 CALL ERRORCIT)
GETURH

0124 CﬂLI ERROR(24)
ETURN- :

iy

T MUk
- vHHUL

L,

- UL

HHuL

- HBUL
L
T RL

niuL
UL
MisUL

Witk

HNLL,
niuL
niiL
il
HKUL
ML

“HuL -
HUUL,

LU
oL
L
“HuL
hhuL,

HRUL

Ul

- WL
WU,
L,

Hith,
HHUL,
HHUL

244




RS

A

RN

245

C 37 96 SUBROUTINE MOP - . 71073
SUBRMAUTINE MOP
COMMON / BLOCKA/NMODE, M, KARD (77) , KRAG, ARG, ARG2, NFNCD(IQ) KRDEND
3, NEHCDS (19, 10) ,KSAVE ,NSAVE, NFLRB .
- COHMON / BLOCKD /7 RC(2u39), IRBGS(BQ) KIND(393 RARGTAB (S1) NRNRX.
§ NROW,NCOL,NRRGS, VNXYZ (5) .
DIHENSION RAGS (1)
EQUIVALENCE (NRGS (1) ,RC (2401))
CBHHUN/DLGCKE/NQHE(MI Lt1,.L2, ISRFLG
COMNMON/SCRAT/ZA (2100) , HS _
DRTR ONE/1.0/,2ERD/0.0/
Custutu

Cewuw THIS SUBROUTINE IS CALLED IN RESPONSE TO THE COMMANDS MODEFINE,
Cuwuw ADEFINE, HZERD, RZERO, NtHRSE. RERRSE. HIDENT, MDIRG. RDIRG AND NMT

G

g Cwsum L2=1 HOEFINE, ADEFINE

? Cwwnn L2=2 HDIRG,ADING

B Cwmww L223 MZERO,AZERO, MERASE, ﬂsaase
v Cumwn L2=4  HIDENT

Cumuw L2eS MTRRACE
Cunnn
G0 10 (t00,100,160,180,150,150,150,150, 160, 250) L2
100 IF (NRRGS.ME.4.RND.NRRGS.NE.S) GO T0-iD
IF (IKIND (NARGS) JNE<1) GO T0 8
IF (NARGS. €0, Q) 1ﬂﬂGS(M)=IRﬂGS(3) :
CONST=RAGS (NRRGS .
CON&TR-RﬂGStNHdbb)
J=NRRGS-1
105 CALL CKIND (J)
SF{J.NE.O) GO 70 3 _ :
IFIL2.EQ, 1M J=2 AP
CALL HTXCHK L))
IF{J.NE.O) GO YO 17
CALL PLBK -
-IFANFLNOG.ED. 1) HETUHN
JB=IARGS 11) o
IFIL2,E0.10) GO Y0 260
N=]1ARGS (3)
K= IRRGS (W)
T JimJB
‘00 120 KR=3,K-
© JCwJD , _
00 110 NRst N
ACCICI mCONST
, 110 JCuJC+} N
- - JF (XN, GY. N1 GO YO 120
a T T BREEIN =CONSTA :
: : JAuJReNRNIe] . :
120AJD&JB*NRQH :
o RETUHN o
$50 IF (NARGS. L., S.RND.NRRGS.NE.“) 60 TU 10
CONST=ZERD :
CﬂNS‘szﬁﬂﬂ

A TR ST R T T TR Y ERRT S Er

e
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-® ) . 8

JaNRAGS
IF (NARCS.EQ.UW) 6O 70 105
1RAGS (1) =1ARGS(3) "
GO. T0 105
- 160 CONST=2ERN
CONSTA=ONE
B * J=NARGS R
i e : | IF (NARGS.NE.3) 60 TO 170 ~ - N ;
i . ‘ : 1RRGS (W) «1AAGS (3) R
: B . , G0 TO 105
i B ' 170 IF(IRAGS (3). uE.laBGStu)) so T0 3
: 1 ' GO TO 105 - .
3 . 180 J=NARGS-1
| e ... . . _ CONST=ZERO
C Lo LTl CONSTReZIRD
_ ; - - 77 IPANGRGS,NE.N.AND. NARGS. uE.S) 6078 10 -
{o el CALL ADAESS (NARGS, ) - |
| ; IFH) 183,11,184
: ' 184 N=IGAGS (I~ -
00 t°3 NA=1,N
A (NR) =AC (1)
i B 108 Hsie1
¢ - ' 108 IF (NRRGS.E0.S) 68 TO 170 =
L UIRAGS (5) = IARGS MY C
~ o7 1ANGS mamassm - 1
G TO 105 - :
-190 JB=IRNGS (1)
; IF (KIND (NARGS) . EQ.0) GO TO.220
i - -4 CONST=NRGS (MARGS)
: - " DB 200 NAs1,N
. RC (JD) =CONST -
] - 00 JBaJB+1+NAOH -
o - AETURN -
g : 220 00 230 NAa1,N
* _ RC (JB) =A (HA)
: : - 230 JB~Ju*1+NRON
; . ; 250 IARGS (M=t - L
; _ % IARGS (B) m} - S '
' ; IF (NAAGS. NE. B, AND. NNAGS, NE.5) GO 1O 10
1 : it INARGS.E0.6) GO TO 105 S
1 . 1AAGS (G) =1ANGS (S) :
- ‘ : TARGS (5) »IARGS (1)
g iARGS (4) =1RAGS (3)
| : 60 T0 105 B _ .
' - 260 TANCE=D, L : !
i N=RINO (1ARGS (3D, mnesmn - , :
| 0o 270 MAn1,N ST
. TAACE=TRNCESRC (B) e ‘g
- ' 270 Jo=JBtNROHYY C e o]
e S ICXaIANES ISy e o e : _
-~ [ o 'nctxcxhurnucs L e - -

fhas § et 203 Y
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SR e

R TR AT e

R A R S SRS

RETURN
<. RETURN
17 CRLL ERROA(17)

'3 CALL EAROR (3)
10 CALL ERRCA(10)

iy

RETURN
11 CALL ERRGA(11)

- " RETURN -

~r
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L é 0 , .
§ : SUDROUTINE KOVE . nove 1
y CONHON 7 BLOCKA/RODE M. KARDE 7T JKARC.ARCARCZHEHCOL 101 KROEND  HOVE 2
1 1, EHCOGL 18,51 KSAVE HSHVE NFLAC ' HOVE 3 .
g CONHON / BLOCKD 7 RC(24393,IARGSI6S).KINDEID) ARGTASLSL) HRHAX, ~HOVE 4
; 3 KROH.NGOL NARCS JVHXYZLE) ST HOVE 6
g : CONMAN/SCRAT/NL 503 e HOVE 6
: : DINENSIOH ARGG(1) HOVE 7
; : . EQUIVALENCEC ARGST 3 ) JRCC2602) ) o (IS, IARGSL 31340144 SARGS(4)) hove 9
: o . BOVE ,
! £  THIS GUDROUTINE 16 CALLED IN RESPONSE TO THE COMNANOS HOVE, HAVE 10
¢ BLGCKTIRANGFFR., AHOVE Rl HHBVE. . ‘ - HOVE 11 .
N c » | HOVE 12 ' -
! | IF( NARGS .EQ. 6 } GO Y070 : : HOVE 13
: N =0 , - HOVE 14
B s 30 CALL ERRORC K § HOVE 15
3 y | 20 gETURN I \ . HOVE 18
1.5 ; © . 40 K= 20 . HOVE 17
’ i . GO Y0 10 : HGVE 38
: - N 50 K = 37 HOVE 38
, g 60 TO 10 HOVE 20
i B § 60 Kn3 HOVE 21
i 66 18 10 HOYE 22
§ | 20 Js8 HOVE 23 : .
: ; ERLL CRINDLS) HOVE 24
‘ , IF(J.HE,0) GO TO 40 HOVE 26
3 - 1ARGSE7)=13 HOYE 26
j = IAROS(D 114 HOVE 27
; -. ; J=2 : . HOVE 20 .
i ! CALL HTACHXCJ) . UOVE 239
] 3| IF(J=1) B1460,50 : HOVE 90
LN - [ 60 CALL PLB - HOVE 91
i » IF(NFLAGJERL ) RETURN HOVE 93
, Kn1RROG(1) o HOVE
, 08 110 Iolel4 : HOVE 94
- KKK | HOVE 35
i , g0 300 1151,19 HOVE 56
| A1 11 3=RCLIN) . : nove 37
; 100 Rit=xtiel : HAVE 90
i cALL GCRANEL.2) HOVE 99
| 130 K=KeiR04 : HOVE 40
; KnISR05LE) : HOVE 43
i 00 210 Isi.14. - © NOVE 42
i K=k \ | HOVE 49
CALL 6CRAMCIMY - . OHOVE 44
B0 200 3%, 19 A o HOVE 48
RCLiI=AL1ED | . Hove 46
00 KKeillted . n : nove 47
230 KkeNRON HOVE 4D
£0 10 20 ‘ S S HOVE 49
END , , ; HOVE 50
.
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& SUDROUTINE HRALGE HRAL 2
o . gonnen 7/ BLOGKNIIIUUE.H.KMO(??)aRﬂRGoHRGaﬂRGZ.NERCO(83).KRD"HQ wear 2
*1 JHEHCDGC19,53 JKSAVE JNSAVEMFLAG LTS
-. CORMEY # BLOCKU / RC{24303, m.tcassx.ttlsmtaﬁ.ammntsu.ummx. nR: 4
i 3 NROH,NCOLNPRGSVIXYELS) , HRRI 5
H OINENSION NRGSI1) 7 % NWRAL O
EQUIVALENCELARGS(1).RC(24013) - » ] B 11613 S |
COHHUN/SCRAT/AL 00) S - HRI B
3 e upyuN ... BRAI 8
] b i~ THIS GUBRGUTINE IS CHLLED N RESFONSE 10 THE CD!lBBNO NRMﬁE. . HRAY 10
-‘ & £ munow 4 O MRRE 13
i IS6IZE=IARGSID) : ‘ e .. ... HRAL 12
2 '€ ooy C T umar 13 ,
5 C. CHECK KUHBER OF ARGUNENTS ST HRAL 14 "
C nmuoma g 7 HRAX 1S o ;
¥ IF(NARGS «NE 7 ANO JIRROB.HEG) B0 TO 10 .U - MRAL 18 4
% "C muNmn " . 7 HRAL 7
i £ CHECK TO SEE IF ALL ARGUMENTS ARE INTEGER ' . .. HRAL 1B
b -G mmuwn _ A ~ HRAL 38 4
: B JSNARGS-2 HRRY 20 ]
; & - IFLKIND(J)NELQ) CO TO 620 . ’ HRar 21 .
N : 200 IARCSISI=IARGSIJ) o HRAI 22 :
) IFLAARGS(O).LT1) CO T0O 9 - HRRY 28 4
: J=NARDS A . HRAI 24
CALL CKIND(J) ' _ HRAI 25 ;
! IF(J.EA.0) 00 TO 800 . wper 26
3 8 CALL ERROR (3) ' : HRAL 29
RETURN : C MR 20
£ 620 IRRDGLJIuARGELJ) . HRAL 29
i ' KINDtJI=0 Hinl 30
i S 00 0 200 . ~ WRAl 9y
e ~ € mwanw HRAL 32
e CHECK TO GEE IF DINENSIONG ARE GORRECT _ HRAI 93
"G uunma _ . HRAY 94
. -000 IFLHARGS.EQ.0) 00 TO 3300 , HRAI 36
- IPCIARGS(3).HEIARGS(4)) GO TO O L HRAY 36 b
. 1AR0S(H)alNR0GLO) . Hpar 87 ;
e _ . IARBS(GISIARGELT) . HRRE 398 g
b : 00 Y0 1300 ’ kAL 38 :
: 3100 IARCS(A)=RaINE HRAL 40 i
4 3180 IARGS(T7)=101RE AN 6 ’
L IARGALVI=L6L2E . _AROL 42
: Ju2 , _ - HRAI 49
‘ CALL RTIXCHR(J) , - HRAL 44 : 1
. P(J-1) 12604917 . . ooy 48 i
-k ' . 3200 CALL rLek A HRAI 46 »
; 3 IFCHALAD.ER Y RETURN HRRL 47
3B ¢ noopn , HRRI 49
¥ . [ BEOIN HULYIPLICATION , N CARAL 40
4 . { C moann - , : Hing 6o ;
i . - I - ) NPOHR=TARGS(D )1 : wng G v
NN | I N IFLHPON.GE ) G0 Y0 4050 . APRS 52 ;
q o o A . IFLIBRO3CE ) LR IARGSEBI) REWM _ . Yepg 59 ;
g . 3 o 'IRI’EIMGS“) nRaxr  o4é d
3 : a3 i b
|
R 1

b e s s oyt b i U
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J8AVPRIAR0GLE)

08 4040 I=1,181¥8 -
164vaI8aYP

1P=18p

00 4030 Jma3syzE G T

RELISAYI=RLCIPY
IPalpPeliRGY
4080 16RV=16AYVeNROU
< I6RVPRISHVP L
- 4040 JRPsIRPel
‘ RETURN '
.. 4080 0D 604D K=3 (JHPGY
T - IBRVP=IARGSES)
IF(R«0T.1) 60 TO 4050
IRPeIRRBE(1)
v GO T8 4070
4060 IRP=IARCSLS)
~ 4670 00 S040 I=1.1812€ . .
1P=IAR0S(L)
J6AV =IGAVP
1¢ulRP
€ sxamny
c GAVE ROH OF HATRIX
€ mupun
00 4000 J=l.181ZE
CTAREINA B YA
IRa X7+ H0H
4000 CONVINUE .
00 6020 Jsl.I012E
1c=1p
RCCIBAVIR0.
00 so0n JP31,1612E

RCCISAVISRCLISAVIGALIMINROLIE)

1Csited
$0060 CONTINUE
" JGAY SISAV «HRON -
$PalP RN
© 6620 CONYIUIE
T IGAVP=IGAVPe)
 IRPHIRPeL
- §040 CONYINUE
L RETURN )
30 CALYL ERRONCI0)
RETURN

3% AL ERUBRLST
. RETURM .
£40

250 -

* #RA1 88

fiIRRl 88
HRAL 67

Ay 58

HRAl 58
HRAI 60
HIRRL Gl
HRA1 62
HRAI B89

HRAL G4

BRAX 65

“"HMRAL 66

_HRRY 67

7 MRRY 60
A1 60
" HRAL 70

HRAT N

tnal 72
~ MRAI 79

T L

womr e e
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... BUBROUTINE HSCRONW HECR 1
.. COBHON # BLOGKA/NGNT.H.KARDCT73 NARG.NRO.ARGZ GHEHCOC1D) KROEND  MSCR 2
7 3.NCRCDGL18,5) REAVE JNSRVE NFLAD HSCR 9
v T COUHGN /4 BLOCXD / Rctzcsn.ms’ccawsl.mumsm.naomntssl.mmnx. HSCR 4
| & .03 NRGH,NGOL.HARCS SYRXYZ(S) o “HSCR & 3
5 : | COMHON/ULOCRE/NANET4),L1 L2, ISRPLO ' . NSCR 6 3
"-"c {EQUIVALENCE §12,3ARC3(23).¢ 13, JARGE(S)} nSCR 7 g
« . HSCR O =
B N THIS SUSRGUTINE IS CALLED N RESPONSE TO THE COMUANOS PARGUN.- HSCR 8
g | & L6 PARPROD, RIS, AVERAGT AND SUM. HSCR 10
R L8 : HSCR 11
[ | o .- .. ELEM u 0.0 , . . . HSCR 12
* B T . IFCNARCE.GE.2) 00 TO 40 ~ . HsCR 38
_ - 30.CALL ERRGR{10) ‘ : _ © HSCR 14
RETURN o .~ HSCR 15
"40° . 'CALL AURESSC 1, J1 ) C - - HSCR 16
, IF(J1.67.0) €0 T0 00 - . HSCR 17
' ; 60 .CALL ERROR(3) HGCR 18
! - ... RETURRN : HECR 18 :
1 € 60  .CALL RORESS( NARDG. J2 3 HSCR €0 ]
; B . IF(J2.LE.0) €0 1O 50 HSCR 2} :
. - IF(NRHAX.BT.0) 00 TO 340 HSCR 22 i
S CALL ERROR(D) . HSCR 29 )
' : RETURN liGCR 24 §
i 340 IF(NOARCS.LT.D) 00 YO 200 HSCR 26
: - ‘ IF(L2.NE.B) 0O TO 10 HSCR 26 N
v NARDI =NRHRES-3 ~ MSCR 27 3
P 09 100 IsZ.HARGL . . nscR 20 3
IF (KINDEE) 1E. 0) €O TO 50 HSCR 29 ;
: SFCIARGELT)-LEO.0R«JARCTCS ) .OT NRON) 00 TO B0 HSCR 30 {
300 CONTINUE ‘ HSCR 31 1
oo IF112.67.39.000.HARGE.EQ.4) GO TO 50 S HacR 82 -
~ . CALL Pupit , : : HSCR 99
5o " JFINFLAG.ER.2) RETURN - HMSCR 94
b IP(NARGS,0T4) GO YO 170 ‘ HOCR 85
i c , HSCR 35
¢ GUH FROI ROW +0 TO RON o : HEGR 97
& ¢ - : : . KGR 88
g Jadie=l HECR 98
¥ 00 385 JUal12610 , : : HE6GR 40
RXNEXTRX - VSOR 43 _
s 186 ELUi=ELCHeRCIdOI) o HecR 42 -1
I - 860  COALL VECYOR (ELEN.J2) ' A HGER 43 3
REIURN : , ' ; ‘HSCR 44 i
L [ S : HGCR ¢85 ]
c. GUNH DIECHETE RONG - ‘ o : . HGER 46 : ;
& 170 00 190 1=2,HORG) , : . - HSCR 48 '
» ¥ JeJgsoe N6t 3 ) o _ . ' reer 48 R
B 190 FLEH » ELGH ¢ fiCE S~ 3 ) : ' e HGER 60 .8
. | ' 00 Y0 160 , S L ‘HEER 81 g
& : BN 200 £ALL FLOR ‘ Lo c _ Haer 62 T
1 g0 ' - IFENFLAD.ER ) RETURN . : CUSER U - ' 7
i . } SPLRIIXLE.0) 00 30 340 . : ... bseR B N
] i : {
i & : L
i F ' SRR
: - k i St 0 b a.». EUR N bt o b - ) "'w‘-“‘* - -
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260
280
c
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c
800
; l 80
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O

FURNAX=NRNAX _
PARSUM. PRRPRODUCT
Pt L2 - 3 3 £20. 280, 900

Cdelled
“RCt J2 ) » RCC J1 )
- JFCHRNAX.ENL]) RETURN

00 240 3 s 2, NRUAX

T Jdladl e}

J2uJd2 e

IF( J £Q. 0 3 00 YO 230
‘RCE 42 ) = RGL 42 ~ 1 ) m RCL U3 )

80 10 240

RCC J2 ) = RCC U2 =3 ) o RCE U3 3
‘CONTINUE
“RETURN

RNS

00 290 1 = 1.NRHAX

Ja dl ]

ELER o ELEN » ROL J - 1 J o 2
ELEN = FAORTLELEN/ZFURNAN)

G0 t0 180

RVERAGE. SUH ERTIRE ROW
00 930 I n 3.HRHAX

JaJl +}
EIEH m ELEN ¢ RCC U4~ 3 3

IF(L2,80.63 60 T0 160

ELEASEL EI/FNRKAR
60 10 360
ao |

oy Groeat

252

MSCR 8BS
HSCR 88
HSCR 57
HSCR 58

 MSCR 59
HGCR 60
HSCR 63
HSCR 62
HSCR 69
HSCR 64
HSCR 65
NGCR €8

‘NSCR 67
HSCR 68
HSCR 69
HSCR 70
HSCR 71
NGCR 72
HSCR 79
HSCR 74
nScR 75

HGCR 76
HSCR 77
nscR 170
nscr 99
HSCR €0
HScR 03
HSCR 82
HECR 693
NGCR 84

HSCR 86
NSCR 07
nSCR 60
HSCR 89
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SUBROUTINE NMTXCHK(J)

R TR S P Uy ST . —— | -

HTXC
CONHON / BLOCKD /7 RGLZ488),IARGS(69).KINDIITILARCTABLS I LHRNAX.  KTXC
3 NRONNGOL NARBS LYHRYRLS) ' ) NT§B
HTXC
TH1G SUBROUTINE I8 USED T0 CHECK TO SEE IF SPECIFIED MATRICES nrxc
ARE LECAL. nixc
J A6 JNPUT = HO OF HATRICES TO DE CHECKED nixe
SARGSE1) s INAGS(G)seeasJARCE(FulU=~13+13 GTARTING RON 6F HNAT NIXC
S6ROBI2Y« IARGS(Bs0ee  JIARGS(Lufd=13e2) GTARTIND COLUMR ©F MAT ATXC
JORGSE) s IARCGIT) 00 e o JARGSdut J=1)03) HO« OF -ROY Hixe
IARGS(A) e IARGSIDYseeso1ABCS(4ulJ~1 )04} HO OF COLUMNS nixe
UPCH RETURN ’ Hixe
J:g IF ALL HATRICES ARE IH NORK SHEET . nn‘tc
an #iXC
IARCSEL) A IARGSIS) s co o JNNCEL4utd=2003) WILL OOMTAIH GTARTIND nIXC
ADDREGS CF HATRIX HIXe
J OT ZERO P HATRIX 18 NOT I WORK GHEEY HIXC
Jai BOHE IARGS ARE NEGATIVE. Jo2 HATRIZ TGO OI0 FOR NORKGHEET g;ig
JB=4n) nrxc
Ja D HTXC
00 100 Is=i.d0 nrxe
IF(IARGS(1).0T.0) GO TO 100 nIxXe
J=3 HIxe
RETURN HIXC
300 CONTINUE ) 14
00 120 I=1.d9.4 : 1IXG
IFLXARGSLR I+ RNRLS( E+2)=1 (OTNRONY GO TO 330 HYXE
IFCIARGS(1#1 3+ INSEI(S09)=3 61 NCOLY 6D TO 130 HIxe
KINOLLe) )50 NIxe
CALL ADREGSLI+3.dC) HIxXe
320  IHRGGLL)udCeIRRGS(L 3w) HIXe
RETURN . ) i
380 U2 C HYiE
- RETURN -HIXG
ERD HIxc
Y
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EGUBROUTINE MXTX

| 240 GALL EMROREITY

TV Rshbian A B N - dn AR e Ve et oy et " . "
——— a0 ey b - . o e

nyrx

COMHON / BLOGCKAZNODE H.KARDLTT ) HARD ARG ARGE (HENCDL 103 JKRUEND HXTX

L NENCOSL 10,5 JHOAVE JHGAVELNFLAG HATX
COMMEN / RLOCKD / RGCI2438)4LRRGEIBIIHINDEINL LARGTRULSY I LHRNAL,  NATH

3 NROW,NCOL JIGRCEVHAYZLS) HATA
CONMON/CLOCRE/NAREC4) .2 202, ISRPLG nxtx
COMHON 2 BLOCKF 2 NCTOP HaT
CONNON/SCRAT /AL 80) HXTX

C suane nyTx
c THIE CUBROUTINE 16 USED YO0 EXZCUTE THE CONNANUG HBIAU') AND HEX*X) JHXTX
& L2 a1l « HIXX*) HXTL
c 232 - HEX'X) (5341
€ meunn i HnxTX
€ CHECK FOR CORRECT NUHBER OF RRAUMENTS mrx
(2 CECIO: MHETHER COUNAND X6 #LIAX*) BR HI{X'AX) Nty
) L2 = 9 KEARSG HIXAX*) L2 = 2, HARGS «CT» 6 MEANS NIX*AX) nxXTX
€ muunn HXTX
GO TO [100.10,20.40640.,50.60).L2 HXTX

3G IFC NARGS .LE. B ) €GO Y0 100 TS
WL2=4~L2 HXTX
CALL. TRAIIGE HXTY
RETURN nxrx

40 CALL KORNAD HXTL

. RETURY nxry

60 CALL ARYVEC ‘ HxTX
AETTURN HXTX

300 IFCNARGES JME. B fiRD. HARCS NE. G ) 00 TO 210 HYTY
€ maunn o HATX
4 CHECK TO G6EC IP QLL NALGUNENTS RRE m!'EG&BG HYTX
€ wuunm HXTX
J=NARGE XX

CALL Chta) HXTX

. IPtG.HE.0) 6D 30 2”0 nxXy
6 sauun HXTR
¢ CHECH YO RET I DINEN3IO0NS RRE OUT OF RANGE - XYY
I +4 COLPUIL RGOREGZES NXYX
C wanon HXVX
l!’t NIRRGGEQ. 6 ) EO Y0 320 : - HY1X

T JORCSL0Y 6 RARGSLY) “HRTR
IR6SIE) = 1pansy) -HXYY
IRRGETA) w IS HRIXN

320 DS IRFaans3{LLe2) 1134

A {11 & R B Ry $11 ] HXTX
IPCIARNIIND LESUY 80 0 240 HETX

COLL ENGEREL4) ~ HNTR

SO 1) HXTY
T 200 Ja? nyrY
CALL HECHKES nsyX

o AFIg=1) 260, 2006 240 : : nEvX
£10 ChLL thseii40) o L - . HRIN

, AL S - ' HXIR
20 oLy, SR nyX
RETUiR . e

By

[ g
S OLAIRDLLIMN -

B3 50 0ot 10 90 b Bt Bt s
QODITUSLN

DA
o LB N o
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RETURN ~ ' : S MXTX €8
‘260 CALL PLEK e = o L MXIX 86
IF(NFLAO.EQ .43 RETURN oL R ¢
IF(L2.En.2) 00 T8 920 e mx 88
IP=IARGSI3) ' HXTY 99
JPeIARGSEAY - 0 = o B R 'y ¢ O
saDpi=MROR . Lo e iy 61
1R00231 S LomxTX 62
50 10 340 SR o .- HXTX 63
320 IP=IORCSCAD AP - - HXTX 64
. ST JpalARGS(3) ' e AXTX 65
1R0D1=1 Lo HxIX 68
: 3RODE=NRON : . NXTX 67
$46 IOP=IARCS(1) : : L HXTX 68
T pe 440 KeldP L . AXTX B3
IRP=1RROS( L) : o : . nXIX 70
) i . HXTX 72
U8 420 IallJdR .= : : HXTX
ROICI=0, S o - HXTX 73
1R=1AP : ' o ~ HXTX 74
19<18° I HYTX 75

00 400 J=1,dP : uxrx 76

A R B R

«
-3
LR R T L R R

e

-3

N
S
A

A D A
I
oA

: AL1C)=RCLIRIERCLIB) - CR(IC) , : . 135 S K &
y iR=IR+IN0D1 _ o . HYTY 78 g
. iBulB+IAGDL . . - . “HXTX 78 3
" 400 CONTINUE S , AXTX 80 3
N ' 1AP=1AP+1N002 = . . : _ rxrx ol E
: S L o - HXTX 82 |
B 420 COITINUE ° SR : : NXTX 63 .
g 18P=10P«1A002 ' g HEXTX B4 ;

HXTX o8

ey

B n e A G S

440 CALL GCRANCK.2)
- uxTX E8

- " € ubuss
: : g HOVE FRON SCRATCH RRER TO BIURROG . o nxrx o7
BuENR S
16 = IARGSL € ) . ) . ) HXTX 08
- 06 520 sd dp .
18=1 = o NXtX 81
CALL BCRAKIILL)D ) ) : Hxry 92
pe OO dJul P ) . , PXTX 83
RCCIC)=ALIS) . o : HXTX DA
16518¢1 ) . o (N34 J:1
JCulCey . : tXTY 86 1
§00 CONYINUE ;
IC = IC ¢ { NRONeNCTGP=3 } = IP - BXTX 88
" B20 CONTIRUE . - . ayxTx 89
: - h¥TX 100

.. “RETURN - : i
. eND : : HkT4 103
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SUBROUTINE NNANE(NANES HNAN 1

connen / BLUCKQ/HOQE»M;KHRO!??)-RﬂﬁbaﬁﬁuwﬂﬁﬁﬁoHEHCQtXBJ-XRUEHU NHAW 2

3 NEHCOBL10.5) . KSAVE HNEAVE NFLAD NNAH 8

OINENGION NARE(2).M1SCL0) gﬂgﬂ ;
HAN

TH16 GUCRBUTIRE ASGENOLES A HANE UP T8 TME FIRST NON-LETTER QR UP TO NHAH 6

CIX LETTER. NHICHEVER I8 FIRST. THE IHOEX, M, I8 INITIALLY POINTINO ATNNAH 7

THE FIRSY LETTCR, IT I8 LEFT POINTING AT THE PIRST NON-LETTER. HHRH O

- THE FIRGY THREZ CHARACTERS 0O INTO THE FIRST HORG OF NQHE NNAN 8

THE SECOND THREZ CHMARACTERS GO INTO TNE SECOND WORO OF NAME NEgn 10

CONTINUE NHAN 11

CONVERSION TRBLE FOR ALPHABETIC YO NUMERIC RS USED BY OHMNITARD. NHS: :g

f 729 - 27 1 S RHAN 14

e 1450 64 4 "NHAR 15

] 2187 )] 3 . Rl 16

)] 2016 aon 4 NN 37

E 3645 138 5 KNAK 18

F 4974 1682 ;] HNARH 38

e $103 189 K Hian 20

8 5032 216 8 HHOY &1

H 6E63 243 8 NNAY €2

Jd 7280 270 10 NhNan 23

R ma 297 1 HNAK 24

L 043 924 12 KNRW 28

L) 8477 951 13 HHAN 26

L] 10200 90 14 NAR 29

0 10835 401 10 NNl 20

P 11004 432 1a HKQIt 29

q 12893 458 19 HNRH 80

R 13122 468 18 HNRH 91

& 190851 513 13 HNRY 82

T 34680 - 640 20 UNAK 39

U 16309 567 21 "HNAN 94

v 16093 594 22 NNAH 06

N 187567 623 23 NNALl 98

X 174908 49 24 HHAN 97

Y in22s 676 . 23 NNAR 38

¢ 10064 202 £0 ANAH 99

NN 40

00 10 Ix1.0 «INA 41

nisct 2 )=0- AN 42

U0 20 lui.0 ANAK 42

LaKRrO(11)-0 A &4

EFELLY .10/ oLaCE.27360 TO 40 -HHAH  4b

- RISt )=l HNAR 48

flalel HNRH 47

IF(RARDIHILTLIO, URaKRRO(H).Gu.ﬂB!ﬂO T0 40 HNRH 48

Bulte ) HHRH 49

60 10 90 Nial 60

NARECA J=NIRCI D)« 220l HIGC(2) o2 T0HRECI)) JNS 61

HAHE(2)alilSCC63+2 70t IIIGCIY )« 273HIGCIA)) NNAN 52

RETURN . ANON 63

€No HNAY G4

o




’?'% TR A e e o o T e : o 5 - < i > % vt s mmeneie s L e e e o C et g emmlidisE ‘%,;;!;
257 )
i
E
FUNCTION HONBLALL) . NONR 3 j
COMHON 7 BLOCKN/MGOE .1t RARDC77) KARG ARG ARG HNEHCOC 193 KRUEND ~ WONB 2 :
1 NENCDST 19,51 KEAVE JNGAVE (HFLAG NOND S :’
C - THIG FUNCTICH GUUPROCKAN SGANG THE ARRAY NARD STARTING MITH THE HON3 4
€ H'TH ELENENT UNTIL 0 NON-GLANK CHARACTER 16 FOUND. M WILL POINT NOND 5 :
5 AT IT AND THE VALUE OF 1 MILL BE RETURNED RS THE PUCTIONAL VALUE.NOUD 6 :
_ "3 JFUKAROCH).NE.44100 Y0 2 e . .NOMB ®
. " Haftel - - HONB' @
i i 60 10 1 HOND 10 : i
£  NONBLA=XRRO(H) NONB 13
" RETURN : © NOMB 12
“END - NONB 19 ;
Y E}‘
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e
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-
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o e o S S AR 0 Lo AR A

OHCONY  6YARY

UBIND m,15
SHVE  14.12)
4 3.0{.1) RADORESS OF NHCD IN 3
L 4,40,1) ADDRESS OF KAD IN ¢
HVC 0(80,41.0(3)
TR 0{80.4).TASLE
LR 5.0
- LR 0.4
L8 74
L 8.0(¢1) AODRESS OF KROEND xu e :
L 1340093 WROEHD IN 1: T .o
LR G2 A
'SR 6,7 KROCND - 1IN O
MR 10.0  4=KRDEND 1IN 31
-8R 1310 (4-13uRROCHD If 33
400P-  IC  5,000.4)
8T  5.0(11.4)
SR 11.0
BCT  6,L00P
IC  5,000.4)
ST 5.0011.4)
REYURII (14.12) .
YAOLE OC  205X°2E°
0RO  TROLE«C*A*
0C  8RLI(u-A+10)
ORG  TACLEC'J®
J 0C OFLICu-delD)
610  TABLEeC'S®
é 0C  ONLALu-6+20)
00  TABLESC'0’
LERD 8C  10RLItn-2ERO) -
OR0  TADLEsC® ¢
0C ALICS4)
0RO  TALLESG'.*
DC  ALI(57.406,43,30)
ORO  TABLEC's*
(114 ﬂLlldU.#Z-%B.&B.SD.SN
ORD  THOLE+D',
08 ALIL4SS
BRO  THOLE+1LE
0C  AL1E40.45)
tho

oHey

onco
anco
onco
oncd
olco
onco
oxCo
oHco

- OHRCO
- OHCo

- ONCO,
* - OHCO
OHCO
-OHCO

ouco

< -OHCO
- onco

‘anco

- aneo
eHco

oHco
01Co
ouco
anca
onco
qHco
OHEY
alica
0iHCO
oMCo

~onco

onco
OHED
once
o1co
gico
OHCD
OHED
ones
A
ORC)
0lCS
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SUDRMUTINE OMNLT ] OMNY 1%
EXTEANAL PFINTLEODINY ol 2
. COMBONZKPLOT/HFRANE JHNND . 512, SPACE BRNI 3
COMNON /7 BLOCKASRBOE M LKRINLTTI KARGARGARG2 JNTHCOL D) JXRDEND oniHE 4
3 JNERGOSE10,3 ) MEAYE LIBAYL . NFLAG enit &
COiNON /7 BLOCKO / ucmas:.mxsscos:.muows:.msmsxsxl.ummx. cuty - B
3 HROMLNCOL JMARCS ,VHAYZ(S) T OOHNZ 7
COBNDNZGREZHARBU LJINCHMIARG ) oy 9
COMNDIZLLOCKE/NAREL 4 ) 411 o L2, 16]FLOD ) ol 0
COHHON REY,I0VLYJITIPE : oMt 10
BINENSION TEXTIZ) o oHNl 11
. ] onNy 12
. BHWY 13
THIG GUDROUTINE IS THE OHNITAG ORIVER SUBROUTINE. gﬁﬂi i;
. Hi
HODE = 1 - INTERPRETIVE NOOE GhNI 18
HODE » 2 = DATA HOOE (READ AND SETI 'gmn :Z
HHT
THE RRRAY KRR0 CONTAIHS THE NUMERICAL REPRESENTATION OF THE INPUYT QHNI 10
CHARRCTERS, AS FOLLOWGS onnNE 20
o % 0 L= LeETGeo D=n 0,A=10,0m 1§, ETCo 2= 330 / & 96 OINE 21
e 837 =590 0033, Bod0.( = 41, ) = 42, 0 2 43 onNe 22
OLARK = 44, w u 45 0 RAND OTHERS © 46 OhHI @39
. OHHY 24
NDUH=4 OHNE 26
HEV=-] OHNI 26
HAGKA-2147430410 AHNE 27
I0YLY = § QNN 20
CALL GCECD(EODINTY: : OHNE 29
€6LY. CCPFALNAGKRAPFIaT) : : on: 30
CALL DISPLY(450) ' : . onn 9
80 HANEC ] ):=0 : . OHNE 92
HANEE2):0 . ) gnig 89
HNENECD)=0 . KN 94
NAREC4)=0 orng 8%
NARDS=0 i E . Ny 86
REY) . : . OHNY 87
62 IFLREY JEQ. 31) REYURN .. Qi) Yo
- AFLHFLADWED 1 0R LY £Q0) €0 TO 528 < LhNY 28
FFLHOOE LENL2 A1 JRON LT .uo.n.m.lsm'l.o.cn.m o \'0 624 oHNE 40
CALL OBX3(L) - 3 4
: €ALY, GROPLY( 'RLﬂDY'cSMS.&b) o . E CHNE 42
~ - CALL ORIPLYE® *41,0025) i S CHNT 4D
CCALL OREPLYEY Y,).A824) LOHNT 44
C BHLL ORUPLYLY Y,2,4520) . - ’ il 48
. . CALL ﬁsmm.n' TaledS26 . . . o o : -ONNE 40
1)) S V)
629 CALL ﬂf‘ﬂﬂ 513000 . ) . - . OHNE 40
G0 10 L4aso , ' : _ OINgG 48
624 JJ:JROM) i ) o ’ IR 11117 S 1)
CALL anrpeuye? 'oh&Sﬂ” : o C . g 0 QNH B}
CALL OEKGPLO) o S N T
BELO HRITECUOUN.L08) o o ' S - -gHny 69
- 099 FORHATE *KDlH 134" ") S . . * ONNE B¢

L
s e e

et

PO

;
|
|
;
;
:
;
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! b
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i 260 a
g E)
1
; CALL FETCHLTEXT.NCF .4528) - ONNT S5
; CALL GRAPLYTTEXT,NCF,A525) A . onNg 56
CALL OLNPLYE® *,1,L525) : o : NN 57
CALL GHOFLYC® *.1,8525) C I . onHE &8
CALL GROPLY{® ',1,4528) b . ONNI. 59
CALL GROPLY(® *,1,8025) ' ‘ 8iHNI 60
B2G OALL. GHAIT S oHNE 63
IPCITYPE.NE.1) GO TO 64 , ONNY 62
IPCKEYL.T.4) GO TO 53 . OHNE 63
; IPIREYLT18) CRLL MIRKD&525) _ OHNE G4 i
: IF(KEY.NE.22) 09 TO 535 “ OHNY 65 , ,
: CALL 6COPLT tu.Nrarne.«uua.sxzs.orace.xureo.xncooex OHNY 66
CALL £00PLT (1.1DUH) _ onnNg 87
£ALL CoALA o , oMt 68
60 T0 525 eNN: 69
53 IFIKEY.EQ.93 CALL £ONANDL&S2) _ ' ‘ - 0NN T0
IF(KEY.EQ.2) CALL PRORANLO) , - : : oNi: N
595 IFIHEY.EQ.30) CALL DISPLY(RG2) OHNI 72
iFLKEY.C0.31) RETURN ouNE 79
80 Y0 52 o onie 74
64 CALL INPUT o 75
. c onNg 78
[ GCANNING BEGING WITH THE THIRD CHARACTER. THE FIRST THO ARL puMdy ouMt 77
4 §0 KECP THE PROCSAM OUT DF TROUDLE. GCSHMAND TURMINSTES MITH R & ohng 7o i
¢ A 9 MRS BCEN PLANTED IN THE (KRCEMDe})-TH POSITION. 0dNT 79
c oAt 80
NFLNG20 ot 8
fu2 X . omig 82
B5  [H=ilel , ~ giNr @9
R=Kahotn) . T - OHUE 04
IFLi8o0E 3G IFIK=46158,50455 A © - QMWNT D3
IF{K.62410)00 T0 70 ' : o PHNE B8
IFCHONS.ER.2) 03 T0 80 - : ot 07
CALL ERRORCT) . oNlit o8
co 10 52 ouNE 09
E 0 3G POINTIND AT THE FIRSY LEYYER ON YTHE CARD,. nu8:ﬂnLc NﬂHE. :ggag g?
70 . CALL NNAMECHRMECD)) . - ‘;; ot 52
¢ ~ : » S T O/ 03
B R 1] S -1
€ CHECK THE FIRSY NAKE FOR oPCClﬂL HAllESees - _ . OnN, 83
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COMMBN/BLOCKE/HANES ) 41,1 L2+ SSRFLG

THIS SUSROUTINE TS CALLED IN RESPONSE-YD THE. CONMANDS
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CALL OROPLY( *AVALILABLE SPACE FOR STORINO COHHSNDS HAS BEEN FILLEDLPRGR

3 IF YOS HISH TO EE7°,73.41000) PROR
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SUBSROUTINE PROROH . .

COMNON /7 BLOCKA/NSDE JMLKARDBITTIKARG.ARGARG2Z (HEALDL 18) JKRIOEHD
TNCHCNS19.53  KEAYE L NGAVE LNFLARD

CONNGYN 4 GLOCKD /7 RCUZ2438).IAKGEI89)KINO(33) ARGTABLEL ) JHRNAX,
3 KRGH,NCOL HARCS MEXYR(S)

CONHON/ZECRAT/ZAL B0)

CONNON/ELOCKRE/NANEC 43,01 L2 ISRFLG

EQUIVALEUCE (IM,LIAXGS(11).1IA2,IARCE(2))

THIS SUCROUTINE 1S CALLED IH RESPONSE TG THE CGOMIANGS
ROHGUIY AND PRODUCT.

IF{NATCS.CELS) C6 T 40

T LALL ERRGRE10)
_RETURN

CRLL CHKRCOL(J)
IFCY.E0,0.600.LIAR05(2) 5E«IARGE 1 ) «ORNARCS.0T.93) GO T0. 6O

80 CALL ERRURLS)

RETURN

60 IF{HRHAX.GT.0} 00 TO 80

CALL ERRCRLDY
RETURN

80 CALL PLAK

JF(HFLAC.EQ1) REYURN
CCHST=T.
00 100 I=i.HRand

1008 AL §)=CONST

140
- 350
- 370
100
200

£40
250

€ Aa e s 999 b WS

IFLHARGS 6543 €3 10 200
00 180 H=InlJIN2,HRaN
D0 150 I=l.iad
Jzh e~}
IF(L2.EN.2) GO TO 3140
RITI=AL1)RCES)

G3 10 150

RL13 = ACI:RC(Y)
CONTINUE :

R = IARGSINARGS)

00 300 I=i.lRhAX
Jz2el~1

RGEJ) = A1)

KRETURN

Il = HARDS =~ 1

00 250 L=1,.31

it o INNCSILY

B0 250  Iul.MRMAX
JaKele=
IT(L2.£Q.2) CI T0 240
IR RETI R R IN D

60 10 250

A1y = ALl sdCldl
COMYINLE

66 10 370

END

PROR
PROR
PROR
PROA
PROR
PROR
PROR
PROR
PRCR
PFROR
PRER
PRCR

- PROR

PROR

- PROR

PRGR
PROR
PEOR
PROR

- PROR

PROR
PRCR
PROR
PROR
PROR
PROR
PROR

past -

PROR
PRUR
PROR
PROR
PROR

" PROR

PROR
PRER
PRCR
PROR
PROR
PROR
pPRoR
PROR
PROR
prRef
PROR
PROR
PROR

PROR

PROR
PROR
Froa
PRO]
PRCA
PROR

AR sl L S ST
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SUBROUTINE fEANQ READ 3

ColHoK /7 BLDCKA/NBOE, H,6N30( 77 ) JXARG ARG, ARGZNEHCO(13) JKROEND RERO 2

1NEHCDB(1D.5 3 KEAVE MBAYE JNFLAG READ 3

v COMHON / OLOCKD / RC!2F33}oIﬂ?G@(GS).KINU(SSloRRGTRB(ﬁl!.NRHHX. RERC 4
3 NRONLNCOLNARRGS VXYL D) ) o Reng 8

DIKENSIOH ARCG(39) ‘ READ 6
EQUIVALENCELARCSI1)RC(2401)) RENOD 7

CONHBR/ARG/HOROH o J NNARD REAC 8

¢ ' , RERD 8

¢ THI6 GUDRCOUTIRE 16 USED TO PUT A RON OF DATR 1HTO THE HORKESHEET. Reng 10

g . . : READ 131

It J .LT. NRCH ) 68 TO 10 RERD 12

CALL ERROR( 18 3 |END 138

. G010 99 READ 14

() READ 1B

[ HNARGS CONTRING THE NUNAZR OF ARCUHENTS IN THE RERD CONNAND. RERC 18

¢ IARGS(40) THROUBH IARGS{RNARG+33) CUNTARIN ADDRESSES OF COLUMNS. . Rgﬂg :g

¢ ' REA

10 00 80 1 = i, NNARG READ 18

K= IARGSL 1 + 993 ) » J fEAD 20

IFC KIND¢ 1t ) EQ. 0 ) CO YO 20 REAG 21

RC{ K ) = ARGSL 1 ) READ 22

60 T 80 READ 23

20 RC{ K ) = IARGSL %) RERD 24

80 CONTINUE READ 28

CRLL GHIEP(4) fEno 26

CALL CROPLY(HMENCD.70.,4090) READ 27

C RERD 20

g ] J 18 THE HUMBER OF RIS RERD IN. RENO 29
Lo READ 30

JazJded READ AN

JFLNRNRX .L.T.J) NRHAX=J READ 32

. CALL GROPLY(® *,1.409) READ 39
CALL CROMLYL® '.1,439) RERD 34

CALL CRBFLY(® ',1.400) READ 35

CALL OROPLYS® *,1,499) “RERD 36

CALL GROPLY(® %o3.489) READ 37

88 RETURN RERD 90
END RERD 939
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SUBROUTINE REACX

COHMON / BLOCKI/NOOE H,KAR0OCTT ) KARG ARG ARGZ.NERCO(19) ,KROCHD

JGHEHCOSI18..5) oHSNVEJNSAVELHUFLEG

COMHON / CLOCRU / RGC(24331,. 16Ru6(693.“1ﬂ0(33)¢HRGTRB( 313 JHRHAX

3 NROHLNCOL MARGS.YHXYE(S)

- QINENSION PKF”(SSI

22z X 2]

CONUON/BLOCKE/NAHEL 4] ,L1 L2, E6RFLG
LONRON/BRE/HDT OH-J.NNRRG
EQUIVALENCE(ARGS(1),.RC(2401))

"THI® BUBRCUTINC 18 CALLED IN RESPONSE 70 THE COHﬂﬂHU READ,

_IF{ NRROS .GT. 0 ) 0O TO 10

8
10
15
203

20
a2

" CALL ERRORL 10 )

G0 Y0 100
CRLL CHiCOLL I 1}

AF( 1 «EQ. 0 ) GO TO 20
CALL ERRORL 3 )

G0 TO 100

CARLL GERNG(100)

60 TO 21

CALL OROPLY(' *,1,4201)
CALL 0UKSP(6)

~HBNE=2

ALl ORDPLY(NENCD,.70.4100)

‘CALL GREPLY(Y *,1.4100)

caLL oROPLY(' *,1.,41003

TCALL GROPLYL® *.1.4100)
 CALL OROPLYLY *.1.3100)

200
- 80

100

CALL GROPLY(' *,.1,4200)
16RFLD = 0
D0 30 1 = 1. NARCS

JARCSL I ¢ 39 ) = IAROSL I )

IARDSL 1 ) = 0
AROSL I ) =0
J= 0

NNARC = NARGS
RETURN

glo

READ
READ
RERO
RERD
‘REAO
READ

" RERD

RERD
RERD
-REND
READ
RERD

_'READ
RERO

RERD
READ
RERD
RERD
READ
READ
READ
RERD
RENQ

£AN
RERC
READ
READ

. READ

READ
RERD
REND
READ

- READ

RERD
RERD
READ
RERD
RERD
READ
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BUSROUTINE RESCT RESE 1
CONMEN / BLOCKA/HZOC.H,KARD(TT) ,KARG, ARG, ARG2, HEUCOC 103 KROEND  RESE 2
y 1. NCHCOS(23, 53 ,KENVE L NSRVE HFLAG RESZ 9
.- COHMON / ELOCKD / RCL2455),IRRGS(60).KINDLIS ARGIAGISE ) NRHAX. RESE 4
3 NROI,NEOL HARCS JVRXTT(5) ~ . RESE &
’ 3 DIIENSICH ARES(A) ‘ . _RESE 6
L E COHMGH/BLOCKE/HAHEL 43 1L3 L2, ISRPLO RESE 7
EQUIVALENCZLARUSES ) 4RCE2403 )Y REGE ©
c REGE 9
¢ g THIE GUBROUTINE 1§ GALLED IN RESPONSE TO THE COHMANO REGET. 'RESE 10
e . , o RESE 1)
! % ' IF ¢ NAROS .EQ. 3 ) IF { 12 ~ 5)100.100,30 _REGE 12
: K = 10 C'RESE 18
: " 10 CALL ERRORI K ) RESE 14
; 3 20 RETURN REGE 15
; 9 c . RESE 18
; € RESET RRHAX RESE 17
3 3 [ REGE 18
4 S0 IF( KIND{1) .NZ. 0 ) IAROS(1) = ARGS(I) RESE 18
3 40 IF{ IARCSL 1 ) +CE. O «RANU. IARCS( 3 ) oLE. NROH ) GO TO GO RESE 20
: ) Ka3 REGE 21
; -‘;;f 60 10 10 RESE 22
: ; 50 CALL PLEX RESE 9
i IP{NFLAG.EQL1) RETURN RESE 24
b HRHAX = JAROSE 1 ) RESE 25
; 5 60 10 20 : RESE 28
| ¢ RESE 27
; & c RESET V.MuX,Y.R RESE 20
i & c - RESE 29
% § 300 CALL PLOX RESE 30
4 IF(NFLAG.ENLI) RETURN RESE 91
! IFC HINDLY) .EQ. O ) NRGS(1Y = IARGSCY) REGE 92
4 ) VHXYZ( L2 ) = AROSL 1 ) RESE 83
! 60 TO 20 REGE 4
‘: END REEE 95
; SUDROUTINE SCRAKING,IT) s6RA 1
; CONNON / WLOBKN/HODE JH,NARD(TT) JKARGLARC.ARC2 NENCD(3D) JMROEND  6CRA €
4 i 1, NEUGORE1D,5) JK5aVE HSAVE NFLAG 6crA 9
; 1 CONNON/GERAT/N(B0) SCRA 4
! : COBHON KEY.JOVLY JITYPE GORR 8
] f 1PTR=IGVLY 6CRR 6
; o NEOLSNC+40 6CFA 7
; 5 IFLIT.ER.2) €9 TO 6O . GCRA 8
: g RENDCNGAVE ‘NCGL) A - GGRA 9
L €0 Y0 200 ocRn 10
: B0 WRITC(NGAVESNCOL) R 6CRA 11
3100 ZOVLTeIPIR scin 12
RETURN GCRA 39
END 6CRA 34
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BUBROUTINE SET
CONICN 7/ BLOGKAHONT 11, KRRD(TT I JKARG ARG ,RRGZ.NCHCOL 193 4KROEND
$ICHEOGL10,8) KIAVE JHBAYE LNFLAG
CORMLM /7 BLOCKD # rct4493).xa“oh:631,kxuntssa.nﬂoraatsx).nuuax.
3 HROHMNCOL .NORCS LHXYZ(H) ‘
COBNBN/BLOCKE/HANE(A) W11 JL2L,I6RFLD
COHMON/QREJHDROH o HHHARD
G
: g TRIS SUBROUTIRE IS GALLED IN RESPONSE TO THE COMMAND GET.
CALL ER ORK 10 )
. £0 T0 100
30 LALL RORESS! MARDGS o J )
IFf J ) 15, 17, 20
15 CALL CRACGR( 3 )
60 TO 100
17 CALL ERRORC 11 3
62 TO 100
20 NORCH = J « MROMW - 1
IFL NARGS E9. 3 ) GG TO 28
! JFC KENDL 3 ) HE. 0 ) CO YO 25
i IFL IAROSC 3 1 JLE« NROH «AND. JRROSL & ) «0T. 0 ) 6O 70 24 '
CALL ERROR( 16 )
60 10 100
P4 Jd=J ¢ 207650 1 ) -1}
28 CfLL PLER
IFINFLRG.EG.L) RETURN
ISRFLY = )
HOOE = 2
100 RETURNM
' END
i
!

627
6ET
GET
SET
8ET

- 8ET

8EY

“BET

SET

" GEY

GET
§EY

“8ET
‘SET

SET
6EY
GET
)
§ET
8ET
88T
SET
GET
6ET
CET

- 6LT

SEY

" GEY

EET
§ET
6ET
SET
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SUBROUTLLIE SETQ

CORMGN 7/ BLOCKA/ZNODE NL.KARNLTT) . KARG ARG ARCZ LHEHCO(19) JXROEND
1.NEHCOS(39.5) JKSAVE . NEAYE JHFLAG

CoMBON /7 BLOCKD J RG(2428), xaﬂoutoal.Kxautss).anotnacuxx.usnnx.
3 NRGH.! CGL.thnGS.VuaYZISl

DINENSICH ARGHIBD)

EQUIVALENCEIANGSL L) ,RE(2403))

COMION/BRSLHURDH o JKHARD

THIS EUTROUTINE 1§ UISED TO ENTER OATA INTG THE HORKSHECT
IN RESPONMEE TO THE SET CONMAND.

J I8 RHuCWE NUXT OATA ITEH 16 TO 00 I GOLUMN |

JJ I8 KHERE LAST DATA 1TEW OF THIS BST I8 T0 00

HOROH 18 NDORESG OF LAST RGN IN COLUNN.

IF(NARGG.EQ.0) OO YO 88

JJ = J « NIRCS = 1

IFt JJ .LE. HORON ) GO TO 10
cALL ERroB( 201 )
IF(HFLADEC 1) RETURN

CHECKt IF EHO DF ROH HAS (CEN EXCEEDED PREVIOUSLY IN THIS GET.

IFt J GT. NOROH ) CO TD 99
JJ = NOROoH

G0 10 1S

CALL PLOR

IFCNFLAG.ENLY) QETURM
Hal

D0 S0 % = Jds J

CIPC KINDC € ) EQ. 0 3 GO TO 20

20
a0

03

RCC 3 ) = ARGSL K )

GO 10 30

RCL I ) = JARCSE K )

Hei e+ 1

JaJdde

NRHAX = "ﬂXOC NRNAXs JJ = NOROM « HROM )
RETURN

ENo

- 8ETH

§ETQ
§ETQ

- 8ETQ

8ETQ
6E€Tq
6ETQ

8§ETQ -

SEYQ
sETQ
SETQ
6ETA
8ETO
SETq
6ETQ
sETq
6E1Q
6EIN
GETQ
6ETQ
sETQ
sera
gETa
8ET0
cETR
GETA
SETQ
sEYD
6ETa
SET0
sETM
GETN
870
EETA
€ETa
SETA
ETa

GETQ -

SETQ
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SUBROUTINE SORDER

CONMON / ELOCKR/HENEILKARDLTT I NARGARG.ARGZ (HERCD 391 .KROEND
LNENCDSEI0.5) KEAYE,LSRVELNFLAG

conron 7 sLuckn / PC(¢4SS!-IﬂRGS(68)oK180(983oﬂhDTﬂu(Sl)cNﬁhﬂXa
"3 HRON,NGOL . NARGE ,VRRYZ(S5)

CONNCH/ELECKEAIANEC$) ,LL L2, I6RFLD

CONMON/BGRAT/A( 00)

DIHENSION NUH(BO}

G
C: THIS BUBROUTINE 5 CALLED IN RESPONSE TO THE CONHANIS
e S0RT« CRDER AMD UIERARCHY.

c L2=8 FOR GORT. L2=9 FOR OROER., L2214 FOR HIERARCHY

: IFIMARGS+GT0) 6O TO 40,
10, Knig
20 CALl ERKOR(K)
30  RETURN

40 CRLL CMRCAL(J)
: IFLJERD) 60 TO 80
50  K=3
.- 60 10 20
60 IFC(L2.NC.34) GG TO B0
IF{NAROS.HEL2) 60 TO 10,
80 IFtNRRAX.5T.0) 63 T0 DS
K=9
o 10 202
85 CALL PLDYX
IFLHFLAD.EQ.1) RETURM
IFTHRNRX .OT.8) 00 TO 120
IFIL2.IEJ14) €0 TO S0
RC(IHRGﬂ(Z)):I.
RETURN T
120 K3m}
- K u IARGG(1) =)
130 00 140 ] nx.unuﬂx
Jzite) )
AL1) = RCLYY
140 ﬂUh(l) 1
K1 = NRHAX
160 K1 = K]l -}
T Wm0
IF(RILEQ.O) 0O TO 210
00 200 i=),K)
IFLREIYLEWAETed )Y GO TO 200
CcC = AL}
nir) = Atled)
Atl+1) 3 CC.
JCCaNUNLY )
RURC T )stun(led)
HUNLTed)=ICC
“e: ) .
200 CONJINUE
IFLR2.EQ.1) GO TO 160
210 IF(L2.0E1¢) 00 TO 240

e LR - .

§0R0
S§0R0
&0:D
GORO
E0R0
E0R0
GoRo
GOR0
B0RD
0RO
60RD

. SCRO

60RO
)
GORO
§0R0
S60RD
&R0
€480
S0RA
§0R9
80R0
60R0
SOR0
&oRd
60RD
800
€030
60RO
60R
6oR0
S0RN
6CR0
50R0

8080
603D

gonry
8oR1
GORN

‘GORD

GoRY
GORD

- BORD
S0R0

GORO
60R0D
600
8040
60RD
8030
soR0
60RO
60R

60f
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i
e
b
&5

- 3

3

i %

g %

P
S g AN L T Tt A T B

%2 [ARGS(2Y - 1 60RD 55

00 230 1=1.HRAOX GUR0D O
Ja Ke | €ORD 57

SOR0 58

©0
[~}
s A s A R

§ 230 RGLJI=NUK(T)

4 ¢0 Y0 30 EORD

; 240 00 250 f=1.NRHAN : GORD 60
> Jz Re I S0RD 6}

=
N

250 RCLJY = ALl GORD

JFLNBROS ER-1) 00 T( 30 ) SORD 63

IFLLe.EQ.B) GO 1D 230 B 500D  Gs

IF(HARGS EG.3Y 0O TO 30 §ORD 65

¢ ) K3 e D o} a HOR0
K = INRCSIND) - 1 . o SorRn 67
60 TO 130 . : song 68
230 0O 810 £ =2,NANOS - R 50R0 69
- Ko IARGS(I) = 3 . , €040 170
00 900 Jal.HRHAR ’ £ORD N
JISHUHGI R - : : ' v spp 72
$00 AtJ) = RC{JS) i : - SORO 173
’ 00 310 Jal LHAKRX ’ 80RO 74

Ae K e d : A o S0RD 78 .

816 . fCLII) = AL . o £a’0 37

60 7039 : &0RD
£no §0RD 70
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SR I
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T Wy aihe 3 T L,

s B AL
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00 26 vzl

SPIN

SUBROUTINE SPINVIN,OET)
COno/ECRAT/BIBI) §PIN
REAILXB RLA0),DET,ONEJZEROERC X HOLDL 40342422 SPIN
CAUSVILENCE 1R.) CPIN
OATA ONEZ2 .00/ ,2ER070.007,ER/) 0~4/ sPIn
&PIN
THIS SUBROUTINE FINOS AN INYERSE BY LUSIHO THE GIUS~JORDAN NETHOD OF sPI
ELIRINATION. h HILL CUNTAIN Tic DIKENSION OF THE MATRIX TO BE SPIN
INVERTED. DEY IS USe0 10 INDICATE MNHETHER IHVERSION HAS SUCCESSFUL. SPIN
DET = 0 = NATRIX WAS SINGULAR. SPIN
&PIN
OET=0NE SPIN
Nuah “SPIN
HZ 2 N e N SPIN
L=0 8PN
I2L=Led SPIN
CALL GCRAMIL.Y) 8PIN
6PIN
FIND THE LARUEST ELEHENT IN THE LYH COLUMN. ggiﬁ
)
Ji o L &PIN
Caenascatl)) &PIN
IFtL - N)13.30.1000 GRIU
Ll aled SiIN
00 20 § u Li.N apin
CALL GURANCLW) &P
XaOpusLaiLy §PL
IPLC.GE.X) 0O TO 20 gg{g
RECORD THE NUMDER OF THE ROW MAYING THE GREATER, ELEHENT. gg:ﬁ
J s ! sri
SPIN
€ BECORES THE GREAYER. SPin
4
L uX &P
20 CONTINUE ggig
IF YHE LORESSYT ELENENT IN A COLUNN 36 TERD TUCRE 16 A SINCULARIYY. g;iﬁ
. ! } i
30 IF(C.NELRERD) 0D YO 22 gealt
VETEERO . SPIN
00 T0 1000 gP}z

l'

INTERCHAUAE QAU J1 UITH ROM Lo J3 J6 THE ROW WETH YHE LARGEST ELEHEHYUPIY
TEBY. TO 65€ IF JAVERCIAANOING 38 NECESHR:RY. gﬁ}g
22 IM(J1E0.0) 00 10 32 PN
CoLL GORNMEGL A1) . GPIH
00 24 J 2 L.i12 : R SPin
€4 HOLDLJIInitL ) s : epin
CALL GERRMLeLY GrIy
CHLL CONRNLUL 423 i 1]
8

ot i o P 0 et B b B s
DOVDNIWNLODNIDAD WA=

ol il
N~

8 03 Ny
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et e A e R A B AR e
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25 AlJ)=HOLB(J)
CALL 6GRAN(L,.2)

(xR x ] x ]

2L =1
L2wuil =1
L3sLe}
CALL GCrAM(L.1)
00 3235 If=L.t2
9295 noLD{II1)=ARL L)

J¥(L2.6T7.0) 00 TO 323
921 IT(L.EQ.K) 0O TO 406

322 Li=L3
L2 =N

323 D0 328 I=L1.L2
CALL sCrantl.i)
Z==A11L}/7H0LOCL)
00 324 J=L3.N2
22=ZuA0LDtd)
AtdI=A{ )22

IFCORBSINIMN)I 1 CT LERSDABSIRTY) GO TO I24

AtJIc2CH0
324 LOHTINUC
320 CALL &URmM2)

IPCH,OT.L2Y GO TO 323

060 10 12

(2225 ]

48 NicNed
00 43 I=1 N
ChLL GORARCI )
2=t 1)
PEY = OET = 22
. DD 4 J 2H1,LN2
10 Atdduld) /22
49 CALL GCRAKLE2)
1000 REYURN.
END -

ZERO ALL TWE ELEMENTS IN THE LTH COLUHN BUT THE PIVOTAL CLEHENT.

OIVIDE BY DIAGONM. CLEMERTS.

b b s b A TV e EGR T RY
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&PIN
&PIN
6PN
SFIN
6P1IN
ePln
PN
&elt
EPIN
P
sein
SPin
6rin
SPIN
orin
Sen
§PIN
§FIH
SPIR
aPin
SPIN
§PIN
SPIN
g 4]
eIl
6PIR
EPIN
681N
6PIN

- GPIN

Pt
&P
&PIN
6PN
aPIN
SPIN
6PIN

_&PIN
JGPIN
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SUBRAUTINHE STATD
COmION 7 BLOCKAZNOOE 1 HARDLTT ) JKRRG ARG LAKG2 JNEHCDL 19) JKROEND
JoHEHCOIC §8,.5) KSAYE JNSAVE  HFLAG
cornnN / BLOCKD 7 RCUI2439),1ARCS(RI) JRINDLIN) ARGTADILS] ) JHRUAX .
3 RRON .NGOL.NF:.(GS .VHXY'US) .
COMAN BLACKEZANI(4) LLE L2, ISRFLD
BINENGION BRGGL))
EQUIVALENCELARESE L ) .RC(2401))
DOURLE PHECIEIBH XX(3),X).X2,X3
DINENSINN 1LY 1NCL3)
EQUIVALENSEL Y JI00)) a2, 212}, CI3. 0030, (IHCL )L INDY,
QOINCE2Y N2 o L RHCLIN o TNV LXK 1o XD FalXXU2Y4X2) o8 XX1I)0X3)
¢LWRO=0.
ONExl) .
IFLL2,LEI.RUDNARCSHE L2 DU TO 910
IF(L2.GE . 138040 . HARCSWHEL4) €I YO 916
IFLLZ2.6T MR L2 LT 13000 JHARGI HEI) GO 70 010
CALL NORESSINA3GG.EL)
IFLIL) 20,30,49 .
€0 CALL ERRCRIZ20)
RETURN
90 CALL ERRORC1L)
RETURN
40 JLT=1LSHRHAX-}
HARGERNARDS~1 °
00 50 J=),lARCS
- NGEE )=}
CALL NORESGLLLITLE))
JFLI1L3)) 46.,304450
45 JI(1)==i1t})
o110
60 X2C5)=RG(30L1))Y
T Jatiings
CALL CUSRDEN)
JFLNRRANGHEOQ) DO 10 60
CRLL ERRONLY) :
. REFURN
60 caLL rLER
IVLRFLAG.EQa0 ) BTV
ASHICH 103 7O Inusdy
SFEU.Lda1) NECTCH 100 YO 108Xy _ _ _
G) T 1330,308.3000030.050.1000.470.309,351,L800,230,220,230,240,
1250,050.070,269) .02 . - '
80 st ft) A
X3rnGe 13} : .
05 I2uiedli2 ' : o
X2-HC X2) ‘ R
80 Ji=Rell) - , :
b AR U £ 8 i : i i
CO YO IROENIEI00.303) 0 ) . .
300 CiLL VECTURLY L JL)Y ’ ’ :
aeyLiy i
305 Kot my
siled

81RT
81T
§TRY
sTHT
§TNt
8INHY
e1ny
§INT
sIat
sIAT
sTAT
(311}
stat
SInt
(3113}
arar
sTnY
&mnt
§TAT
8TnY
8741
sipt
&It
&6INT
&t
&0t
siar

- st

&mr
STAT
{1

st
oy

star
gyar
sar
ams
i1
grat
Gme
srat

RIRIE

Sy
61t
GIat

STar

GRS
ennr
81
sint

- grav

53T
810t
G?if

OOV UVeWN -
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e e

e N s

aatrN

e s n B AT SRS R

EIRPIN A

SRE LT TN

VO i
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LT St A e
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IFCIL.OT.JLZ) RETURN

grav

GO TO INDEX2.0111.121.03)434143504060.370.300.391,201,.2383.223,231,8707

3241 .251.263,271,231)

803 CALL ERRIHN(103)
¥=2€E110
IFELL2-81/5) 90.85.80

3110 ASSIY 111 FO INOEX2

31} Y=YORMA(X])
G0 10 90

3120 ASSICH 32) TO SHPEX2

323 JF(XY LT 2CRI.OX.X1.0T.ONEY 00 TO Q03
Y=YORNP(X))
00 10 80

130 ASSI0H 331 Y0 IROEX2

3131 YuYORHE(XL)
co 10 20

240 AGSI0H 143 TO 1MOEX2

341 IFER1LT.ZER0.0R.ZL.LELZERD) 60 TO 803
YaOfindiX1,%2)
00 YO0 05

A50 ASSIOH 151 TO 1nDEX2

153 IFEX)1.LT. Efuo.ua.wl.GT.OJE.OR-X@.LS.EERO) 63 10 502
YeGAnPIN] N2}
€0 70 85

300 NGGEGN 101 T pupEx?

36} IFEX)LTL2ERIO01.0C.LELILRD) GO TC 80
¢d ru us

190 A85ECNH 171 TO AgrN2

393 IPERILLTRER0.00.38.LE JLERDY 0O YO 333
YaUhrain X2y
ca 0 25

100 ASGICN 10 ¥ InpLve

YeCHIPINL W 22)
G0 Y0 Ul
J00 N32ITH 10) 13 Npexeg

C 3O IRUNAALYLEERDWURLNZAE L2ER0) Go 10 903

YaONI T kD 2D
6 ¥ 03

| 200 RSSICY 201 TO MpoCy

203 lftug;LEa!FﬁQ) & ra 803
V2T ERtX1.58)
én T v3

10 NASECH THY YO cuDERS

Y2 EEP(X,32)
80 0 03 .
220 GSALOY 221 ¥ IARCXD
220 IPIX.LEYERD) B KO 903
Y2033 .02)
63 10 05 ,
250 RSSLON 20 YD 1IENR

. ;Bl Har i !..T.:&46.03.3!.GT-U:«E-OR-X’.’.L!:.’ZKM) £0 YO 809

BTt !Ilil.LtsZsWJ-UA.SI-GI-OJLaQuc! LEZERDY 0O 1D 509

grar
s8TAT
(311}
3 (1}
sIat
s§INY
srat
311}
STAY
sinr
&t
st
S§TAT
sTIT
Sinf
st
arar
sTAY
smy
sIar
arar
syar
SIAT
st
§IQY

&r

eTh1
10t
s¥r
ST
srar
TAY
é1nt
sI0r
B3 {11
syt
111

1)

§ta
K IUN
- gyae

sy
srar
STAT
st
sy
SEAY

St

smar
sIa?
SInY

Wy .

80 FPEX3 LT ZUUDUR o83 UT AT 0B A2 4LE w2ER00823.4L2CAI) CO TO 993 SYAT 300

g

281
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Y=BETAX(X1+X2,X3) . 8r1a7 309

CO 10 90 ‘ armr 110

240 ASSIGM 243 TO JADEX2 STAT 11
243 IF(X1.LTJZERO.OR X3 +GT +ONEJOR «X2LELZERDORXJILLELZERD) GO TG 903 STAT 112
Y=BETNPLX1 N2, 43) §IAT 112

G8 10 00 6TAT 314

250 ASGICH 231 TO JHDEX2 STAT 315
253 IFUX?LTJZERO.OR XL «GF +UNCORXZTLELZERDORXILELZERD) GO TO SOJ STAT 116
Y=OETAZ(XE .X2,X91 6IAT 117

60 10 80 61T 110
260 RSSION 261 TO INOEX2 §TAT 119
26) IFtX1.LT. Ztﬂo.0&.X2-LE~2£PG-OR.XS-LE ZERD) 00 TO 903 STAT 120
Y=FEX{H] 4 X24X3) : GTIAT 12y

69 10 G0 ’ 6107 222

270 ASGIMH 271 TO INDEX2 §TAT 122
€73 IFEXLLT.ACRAL0RX] 0T 0L OR. X2 LEJZERDORXILLEJZERD) OO T3 90T STUT 124
YFFP(XL X2,.X3) ge1ar 125

60 Y0 80 STRT 126

2B0 ASGICH 201 TO RHOLXR STAT 127
201 IF{XY LT RERD DR X2 oLCoRTNDER XISLELZLERD) 60 TO 993 §INT 140
YuFiELa 2423} ) €TAT 129

63 10 00 d §147 130

810 oALL LRROR(A0) T : STAr 131
- REYURN * aiar lgg
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R
z "SUBROUTINE THANEF LGOI | i
CONNON /7 HLOCKA/NO0E R KARD(TT) JKARN ARG JRGZ,NENCAL ) ,KRDEND AN 2 b
. 3 oNENGNS(19.45) JASAVE MSAYE (NFLAO TRAN 3 3
connon ¢ BLOCKD / RCI2433).IARGSI6).KIND(3D),ARCTABISL J.NRUAX.  TRAN 4 G
i § NROH,NCOL,NARUS INXYZLS) TN S 3
CONRdN/BLOCKE/NRUT(4).L1.L2, ISKFLO TRAN 6 3
COtnoN/ECRAT/AL B0) : a7 3
UIKENSION NOLOLS0) THAN B 3
i C unypy TRAN 9 i
: ¢ THIS SUDROUTINE I6 CALLED [d RESPONSE TO THE COMHANDS TRAN 10 “g
B c HEXAX) RND HMIXAX'). TRAN 11
¢ axpam TRAN )2 q
c CHECKR TO SEE IF KE HAVE CORRECT NUMBER CF RROUNENTS TRAN 13 i
T C wunona ‘ TRAN 14 1
i3 IFINARCS .0T.30.0R NARCS «LT .82 00 TO 210 TRAN 1S
i . C wasnt AN 16 o
& c CHECK TO SEE IF ALL ARGUMINTG RRE SHTEOERS TRAN 7 A
C vanus TRAN 18 H
v J=NARDS TRAN 19
CALL CXINOLY) TRAN 20 A
o IF{J.NE.0) 00 TO 030 TRRN 21 b
. C wanun ThAN 22 .‘:3
Lo e CHECK TO GEE IF OIWENSIONS ARE CORRECT TaaN 23 5
C vwauy THAN 24 o
: IFINARNS .ER.Q) 00 TO 230 TRAN 26 &
o IF(NAROS.LQ.I0) €O TO 200 TRAN 26
“ IFCIARDSI2) (EQ JARCS(B=12)) GO TO 230 TRAN 27 &
ioh 00 T v30 (RUN 20 3
200 IF(IRRCS(IILEA.FAR0GE4) ANDSAROS(S) Q. INRCE(O-L2)) 0O TO 230  TaAM 29 4
: 60 T 030 THAN 90 g
£ meunn TRAN 93
: - ¢ CHECK TO GEC IF DININGIONS ARC GUY OF RANGE RND CIRM 02 E
Lo ¢ FIND RODRESGEG OF nAIRICYS. _ TiRAN 89 -
,\ X c T Y ] TR“" 3‘ ‘}
o 220 IFLNARDS~D) 240,830,320 TRAN 38 k4
' 240 1OR0S(10)=10300C D) ' - TRAN 36
JARRAD)=INRDI( D) ' : RN 37
FARGSLG+L2)25AR0GEE6) - T 38 ‘
i KIND(30)=0 TR 89 e
IFL2.La.1) 03 T0 260 TRAM 40 :
INROZLI=IAR0SLY) : - TRAL. 4
00 Y0 260 . : ©TRAY 42
250 INRGSINI=IARID) : R 1111 I ¥
260 IRROSLAI=INRBELE) , S TR ad
IRCS(EI=1REES4) ' TN 48
. SJARBSLA )2 IAR0SLI) : TRAN 48
£9 Y0 320 : ) i YRAN 47
280 00 300 12,7 TN 40
g ind 0= : , , o : THAN 49
o SO0 INACGL L) )= 203064 TH) L - YRRY 80
¥ 820 IARGS11) I=]ARLSIL2+8) . : TRAR - 53
= INRG5112)=InR0013)) ' : YRAR 62
oo 3=9 ' : TAN 59
- CALL WEXCHKEY) O YAAN G
‘{::"': »
"

.
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A
A3
A
P
'

FENY L el

Iftd-1) 450.830,350

880 £ALL ERROR{1T)

RETURN

‘210 CALL ERRORC1G}

RETURY

450 CALL PLOR

IFINFLAG.EQ<3} RETURN
INCA=1
IF{L2.EQ.L) G0 TO 80
IENOI=IRRCS(0)
INCHsL
INCH=}RON
60 Y0 90

80 INCH::1
INCX=HROH
JENDI=IRRGSIT)

80 IF(ILNUL.LELIZ) G TO 95
CALL ERROR(24)
RETURN

85 HARKXHaIARGSES)
1ARGGIEANCSD)
00 120 Jal.1EN0X
BARKAN=IRROSLL)
00 110 Ial,IARGHS
HARKAWHARKAN
HNARRX=HARKXN
ﬂ(l }=0.
00 100 K=1.IRRGSD
RALL 0L T JoRCERARIX IURCCHARKA)
BARRA=RARKN+ TICX

100 HOGIHIRKN L INGA

- 310 HARGAHSNARKIHSHRGN

c

¢
¢

CALL SERMI(JS.2)
380 HARKAHARKNHeINEY
.. B0 160 K=l ILHUX
RARKXIH=1ARESL5)
CaLL SCRAICKL)

00 180 1=1,2RR0SD

.350 HOLOC S dentl)

00 160 J=1,JENDL
HARKXeHARKYY
fldind,
oo 440 tai, 100089
AL 3=HOLB T ICRGCUAIN JoALS) -
140 HURuPERKR 1L :
160 HARGRbRk I HCH
380 CALL BURAMKOILHDLL2)
HulbnDle}
TP
STORE NLEULYG TN NORKSHEEY

[ 222 1]
$SH=LANBS(D)
00 820 Jxi, SENDL
CALL SCRANCH 1)

B v, ———
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TRAN 55
TRAN 55
TRAN 5%
TRAN 59
TRAW 69
AN 60
AN 01
AN 62
TRAN 63
At 64
TRAN 85
TRAN GO
TRAN 67
TRAN 68
TRAN 69
TRAN 70
AN 71
TRAN 72
TRAN 73
TRAN 74
RAN 75
TRAN 78
6N 77
TRAN 78
TRAN 79
AN 00
TRAN 01
WaN 02
TRON 09 .
TRAN B4
REN 98
TRAH 80
AN 87 .
AN 09

. YRAH B9
THAN 90

TRAN 01 .
ThAN 82
AN 83
TRAN 94
™o 88
TRAN 86
X
YRAN 88
YRAH 90
TRAN 100
YR 104

PR 102
TR 103
YRAN 104
R
RN 100 :
YRAN 107
YRAN 10D

AT
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. 1CaleH

00 500 I=1.1EN01

RCCICY=NCI)
1C=1C«HROY
800 COUTINUE
1CH=1CHe}
020 Kaifel
G0 10 840
€30 CALL ERROR{D)
B840 RETURN
END

TRAN
TAAN
TRAN

. TRAN

TRAN
TRAN
TRAN
YRAN
TRAH
THA

108
i10
111
112
119
114
115
116
17
118

TRAN 118
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SUOROUTINE YARCON(NAME) VARC

COHRUN / GLOCKN/MCLE M /KARDLT7) JKARG,HRO,RRO2 NEHCO(12) KRAEND VARG

1HENCDS5(19,51,KEAVE JNANVE JNFLAD YARC

DIREHITON NAKSL2).IC12) VARC

DATA NE1Y.HE2) 3D HEALKIS)NCBYNETINEBYNESINII00NILY,  VARC

1 R(12)/716705,15005U41675717485,1022341585401377,5m0/ ngg

K1

THIS SUBROUTINE 16 USED T LOCATE ONE OF THE VARIAULES: VARC

HRUAX oV ol o Xt o2 VARC

VARC 10

00 10 IHs1,8 VARC 1)

t=1n VARC 12

 IFCNMNECL) JEQ.NEE) ANDGNANEC2) EQ 11063300 TO 20 VAR 19

50 CONTINUE vARE 14

180 YARC 15

20 ARG=! YARC 16

RETURN vare 17

END VARC 1B
SUCROUTINE VECTORL Ae J VECT
COMIN 7 BLOGHD ¢ RCL2490) »1ARGO(03) KINII0) ARGTAD(S1) URiAKs  VECT
3 NROM(NCOL 1{IRRCS s VRXYELG) vect

|
2
:
THIS SUSRCUTINE STORES YIKE VALUE OF A IN . VECT g
7
9
)

ODOIBASWLDN -

AR 2 i il o B e e N S e, A A SR it Z e R A ARG . L S e
'
IO D,

LIRS AP

ENCH RON OF YHE COLUMN GTARYINO AT J VECT

CONH TO URHAX. VECT

: VECT

IFL trMex «EQ. 0 ) 00 TO 20 VECT
Ke e Niinay < 1 _ : VECT 10
M WIcd K : _ YECT 1
10 et 1 )aR . , YECT 12

80 QRETURN : VECT 19
END - g YECT 14

o nNo.n.
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GUDRBUTINE NHOTKD (p)

HORK

COloN 7 BLOCKD / RF(24801.13806(633.KINU‘SS).HRGTHB(SXl.NRNﬂX. NORK

1 NROMNCOL +HARCS ,VHXYZ(5)
COMNON REY,IOVLY JITYi’E
OIRENSION IRAY(BY JRAYES)STT(B.DY,TEXT(160)

THIG SUCROUTINE 16 UGKD TO 016 LAY A GECTION OF THE
WORKEHECT ON THE 22350 GCRECH.

LY d)2ld=1)000]
HOUN=4
1 KEN=KEY-3
CALL GERAS(100) . ’
NRITECHNOUN,DT) KEN
80 FORHAT(/.,20X, "MEIKSHEET PART *013)
CALL FETCHITEXTJILF.409)
CgLL GIOPLY(TCXT «NGF ,498)
1Aaé
IFIKEY.LT410) 1R=l
1B=10+39
JA=BRNID(KEI=1 460}
JO=JR+4
S¥=0
00 8 JZ=JA.I0
JYzJSYeld
0 JRAY{JY I=nJZ
HRITEL1I0UN,09) JRAY
04 PORNRTIZHI0X,'C O L U N U §°/17,43148)
CALL FETCHETENT JHCF,ARD)
CGALL GRUPLYIVEXT oJICF «490)
00 D 1=1R.16.,0
IPTale? . ’ . ’ :
1¥=0 i ‘ I
0o )0 1X=l.IPY
XY 2 3Y o ¢
IRAYCLY =X
JY:0
00 10 Judfedd
SYudVel
$0 GETCEY LY ISROLYE X 02

WIITECNDU,08) l!Pﬂ?lXﬂlofGEf‘luoleodﬂuioSiolﬂul.0!A

© 05 FORUNT(IZ,H614.6)

CRLL FETCNLTRXT WHICF (aR0)

CALL GrJPLYETEXT R0, 6000
0 COnTINUS

CALL CROMLYEY *.1,400)

EALL oLyt Yed0404)

CALL GUOPLYE" *434409)
69 REYURD 3

~EHD i

HORit
RIRK
HORK
RIRK
RORMIC
HORK
HORK
HORK
NORK
HORR
HURK
HORK
NORK
HORK
NHORK
HeRKY
NORK
HORK
HeRK
HORKR
HORY
HORR
HORK
HORK
HORK
HORK
HAKL
HORY
HORY
Hos
HORK
0K
HORK
HORY
HORit
RORR
HOIR
10T
HURR
Hosk
- Hit
HlaR
_ HORK
[ /i3
Haoag
YORR
HORK
KORK
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SURRGUTINE XECUTE Xrcu

CONMON / BLOCKN/HGDE . WRRROCTIT) JKARG ARG RRG2 JNEHCOL19) ,KRNEND XECy

JoNEHECDG(30,5) . SIVTLUIAVE LMIFLRD XECY

COUROM/BLOCATANTL L3 .11 JL2 4 1GRFLD XECU

CONDN KEYLOVLY,ITYPE XECU

Cc Xecu

c THIS SUECROUTIHE I6 UGED TO PAGS CONTROL TO THE SUUROUTINE TO BE  X&CU

g USED IH EXECUTING 8 PARTICULAR CONHAND. ?ECU
80 IF LY .LE, 90 ) 60 T0 (300.500,000,3300.1200.1303.1500.1600,3700%:CU

1.1800.2000,21002700,2300.3000) 4L3 XLCU

3100 CaLL ReEseEY . XECY

60 Yo 8000 : XEcy

500 CNLL READX XECh

60 Y@ 9000 XECY

800 CALL KITX XECH

08 T0 {000 Xccy

1100 CRLYL &RI1TH XECU

) Y0 0000 XECU

1200 CALL FUNCT YECH

GO TO 9000 Xecuy

1500 60 YO £ 1903,3302),L2 XECY

1901 CALL GEHER . XECU

o0 Yo Sa60 XeEcy

1802 caLL &2y XECY

G0 TO 2000 ) Kegy

-1500 CALL HoP . ' . XECU

G0 YO 5000 ) xecy

3600 GALL THVERT ‘ XECy

G 0 3000 XECy

1900 I¥( L2 0 2 )00 TO 17&0 : . XUGY

caLL HHULT . . . XECU

60 Yo : A (1u1]

3920 AL "RR!GE . . + - XEQU

. g0 10 0000 - o , R 1

1900 CnLL BATRAX : o . XECH

"5 1o 9000 . - - XCeu

2000 CauL ﬂﬁrﬂﬂﬂ ' ' ’ - ey

U7 Ga . Jooo YECy

2100 0D v ¢ 2}, £101, 2103, 2104, 2104, 2104, 91040 21ﬂ00 23090 L0

. 1 2110, 210 2132, 311u0£100090001vL2 , -Xtey

2104 COLL Pﬁﬂ?ﬁ : . B TRl

o 6 0 L1000 : . . : S XECU

2103 CaLL DEFING . e - : : : o _ XFCY

7 6o Yo 8000 L . | T 41

" 2304 CRLL BXVEEW S XCEY

“oiooro I o . xEQU

© 8108 LALL GoROLR N C : . -XECY

T 60 Y0 8000 - - | - NEQ

- 2130 CALL ERRZE : R , : - oy

oaYoeold - - . . .. | s

2111 ORLY EXCHND : ) . - e : Iﬁﬂu

40 Y0 QU0 o : . : B ol

212 CLL PLIP . - FTRA)

OOV R WN -
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2 e T C o m
it e e
o 60 TO 9000 YeCy
2113 CALL CHANGE xecy
80 TO 9909 YECU
2300 CO Y0 { 2310. 2310, 2910. 2310, 2930, 2920, 2920.2320, 2320« 2330.%ECU
1 23903,L2 ‘ Xecu
. i 2310 cnLL 11862 xEcy
, 63 T0 8600 XECY
| 2320 CALL HOvE XECH
f s 63 10 9000 XECU
; 2390 CALL POIOTE Xecy
; . 60 TO 9000 XECU
: 2700 CALL EXPCON Xecu
! k 63 10 soco XECU
: 8000 CALL STATD , p T
8000 IF(NFLAG.EA3,0R.KEV.EQ.I3) GO TO 8010 XECU
REAVE=USAVESL XECU
00 0001 111=1.18 XECU
_ i 80D NEUCDSEITIKGNYE I=RENCOCIIT) XECU
g IFCRGAVE.LT.5) 00 T0 9010 XECU
! v IFLLOVLY.OT.4N) GO YO 5003 Xecu
: B 9004 HRITECHSAVE*IOVLY) NENCUS " XECU
S KSAVE=D XECH
1 8010 RETURN ' XECU
8009 CNLL PRORAMCL) _ xecy
2; : IF(KEY o0 31) RETURN Xecy
JOVLY = 1 - Xecu
60 Y0 8004 : XECY

¥
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SUAROUTINE XONNKT

CoMNON / BLECAR/NODEJLLKRRNTTT I MAROAREARGZLHERCDE 1) AKROEND
1 HEHCOSE19.5) JHSRYE MNEAYE LNFLAD
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